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INTERNAT: 


Turee hundred and sixty-five days from 
now — what? 
Will you be struggling along in the same 


old job at the same old salary — worried 





about the future — never able to make both 
ends meet? 

One year from today will you still be put- 
— thrilled 


with ambition one moment and then cold the 


ting off your start toward success - 


next — delaying, waiting, fiddling away the 


precious hours-that will never come again? 


ONAL 


CORRESPONDENCE 


Don’t do it, man — don’t do it. 

There is no greater tragedy in the world 
than that of a man who stays in the rut all 
his life, when with just a little effort he could 
advance. 

Make up your mind today that you're 
going to train yourself to do some one thing 
well. Choose ‘the work you like best in the 
list below, mark an X beside it, and. without 
cost or obligation, at least get the full story 
of what the I. C. S. can do for you. 








BOX 7625-J, 
Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,” 
and full particulars about the subject before which I have marked X: 


* 


SCRANTON, PENNA. 


* 





TECHNICAL AND INDUSTRIAL COURSES 


] Welding, Electric and Gas 
Reading Shop Blueprints 


Architect 
Architectural Draftsman 





Building Estimating 
Contractor and Builder 
Structural Draftsman 
Structural Engineer 
Electrical Engineer 
Electric Lighting 
Telegraph Engineer 
relephone Wor 
Refrigeratio 


0D Electrician 


0) Radio 


Business Manaue 
Industrial Management 
Praffic Management 

A ccountanc 

Cost Accountan 


C. P. Ac 


countant 


Machinist oolmaker 
Patternmaker Foundry Practice 
Sheet Metal Worker Boilermaker 
Plumbing Steam Fitting 
Heating Ventilatior 
Pipefit ter } Tinsmith 
Air Conditioning 

Automobile Mechanic 


0) Coal Mining ]) Navigation 


Mechanical bingineer 
Mechanical Draftsman 
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C) Chemistry 
Cotton Manufact 
Woolen Manufac 
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Fruit Growing 
Poultry Farming 
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Bridge and Building Foreman 
Highway Engineer 
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Surveying and Mapping 

R. R. Locom«e 

R. R,. Section Foreman 

R. R. Signalmen 

Air Brakes ] Train Operation 
Diesel Engines 

Aviation Ingines 


Engineer 


iring 
turing 


BUSINESS TRAINING COURSES 


0 Bookkeeping 

©) Secretarial Work 
Spanish 
Advertising 
Salesmanship 

[] Complete ¢ 


French 


ommercial 


D Professional Dressmaking and Designing 


Home Dressmaking 
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O Advanced Dressmaking 


0 High School Subjects 
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Can an Electric Eye 
See a Ghost? 


Tue other day I read in a newspaper 
about an old house in England that ap- 
p?rently has a bad case of “hants.” Mys- 
terious noises are heard, and objects are 


moved about in 
rooms that are 
closed and locked. 


Now scientists are 
laying traps for the 
alleged ghost or 
ghosts, with flash- 
light bulbs and 
cameras to be set 
off by electric eyes. 
What I want to 
know is, would a 
ghost walking 
across the beam of light in the electric-eye 
set-up have any effect? The ones you see 
in the movies seem to be semitranspar- 
ent. Also, would the light from a photo- 
flash bulb light up a specter, or just shine 
through him? Down here in the South, the 
Negroes have a tradition that you can’t 
shoot a ghost unless you use a silver bul- 
let. Maybe those British scientists need 
some special equipment if they’re going 
to get anywhere.—J.C., Charleston, S. C. 


Finds Caustic Soda 


Is the Solution 

One Or Your readers asks how to re- 
move stains from flasks and other glass- 
ware used in the chemistry laboratory. 
I recently hit upon an idea that worked 
out with great success. I put some so- 
dium hydroxide in a very dirty flask. I 
boiled the solution in the flask for sev- 
eral minutes. The result was amazing. 
Not only did the caustic soda remove all 
stains and residue left from a previous 
experiment, but it cleaned the glass so 
thoroughly that all I had to do when the 
flask cooled was to dry it with a cloth 
after rinsing it once. I hope this will be 
of some use to the perplexed amateur 
who wrote to you. I realize there are 
some stubborn residues that require 
sterner treatment, but I found this works 
in most R.B., Vancouver, “B. C. 


That Archery Article 
Hit the Bullseye 


Since I think archery is one of the best 
hobbies or sports of all, I was especially 
pleased to see the pictures and account 
of the fifty-seventh tournament of the 
National Archery 
Association at Lan- 
caster, Pa. There 
are many of us who 
are not able to go 
to the nationals, so 


we appreciate see- ’ 
ing pictures of our q 


cases. 


WHAT DO you 
MEAN ARCHERY 


iS FUN? 5% 
— 


s 






fellows who do at- q 

tend. Archery is 

more than just a RK 
fad. It is closely w 


wound up with the 

history of man, for whom it provided 

food and protection for many long cen- 

turies. I hope that you will have more 

on the subject of archery in the future. 
F.A., Jr., Lebanon, Ind. 





He’d Make Dirtless Farming 


Yield Two Crops for One 


May I second the idea of N.J.R., of 
Pawtucket, R.I., requesting an article on 
“dirtless farming,’ giving chemicals 
used, the amounts and rate of applica- 
tion, and notes on the construction of a 
cabinet in which to grow the plants. The 
method could be very useful. Thus, dur- 
ing the winter months, plants could be 
grown in the cabinet, and during the 
summer, the resulting seed could be 
sown. In this way one could do two 
years’ work in one. Tree seedlings could 
also be raised in the cabinet, thus pro- 
ducing two-year-old trees in one year.— 
R.L.E., Kenaston, Saskatchewan. 


The Only Trouble Is, 
It’s Non-Refillable 


Quite an idea, that queer house with 
walls made of bottles laid in cement. 
However, I would like to suggest one im- 
provement. Why not use full bottles? 
With their bottoms 


pointing outward, THIRD RAIL AND 
; / 


the bottles would EVERY THING! 
have their necks é>0%0- ‘ 
protruding into the (Sb200.. 7 > 
rooms of the house. (pi~ o« (c 
Wherever you hap- ‘ 


i ~ 


Ss H 

pened to be when x 
you wanted a drink, 
you could go to 
work with cork- 
screw or bottle 
opener. Adjoining 
bottles could give 
the various ingredients for cocktails. 
Of course, the time would come when 
the walls were stripped bare—or drained 
dry—from attic to basement. Then it 
would be time to move into a new house 
if you could.—K.B.B., Baltimore, Md. 





Likes the New Placing of 
Our Specialty Articles 


AN INNOVATION in your December issue 
pleased me very much. It was the plac- 
ing of the chemistry, microscopy, radio, 
and science-experiment articles in the 
section of the magazine known as The 
Home Workshop. It seems to me that 
you have done wisely in placing this ma- 
terial among subjects akin to them in 
their appeal to hobbyists and home ex- 
perimenters. At the same time, may I 
point out, the change has “cleaned up” 
the forward section of the magazine, 
which now gives the impression of hav- 
ing been written for a general group of 
readers, rather than a particular one. 
By the way, the diversity of the subjects 
of your feature articles in the forward 
half of the book is a source of never- 
ending amazement to me. How in the 
world do you think them all up? I sin- 
cerely hope that your latest innovation 
will “take” with other readers, and that 
you may see fit to continue it in the fu- 
ture. And one more thing while I’m at it, 
let’s have more articles like the one on 
how to avoid the common cold.—aA.N.0O., 
Sheboygan, Wis. 





Nobody Ever Will Make 


a Gentleman of Mars 

Your fine article, “The Truth About 
Poison Gas,” started me thinking about 
the inconsistency of all the talk we hear 
of “humane” war- 


fare. Every new 
weapon that has 
appeared on the 


battlefield, since the 
wooden club gave 
way to the flint ax, 
has been denounced 
as inhuman and un- 
sportsmanlike. The 
Roman legionaries 
turned up their 
Roman noses at the 
crude barbarians 
who used bows and arrows from a dis- 
tance instead of standing up like men to 
be prodded with pig-stickers. After the 
Battle of Bunker Hill, the British officers 
raised a great hullabaloo because the 
Americans had picked off the redcoats 
with rifled guns; they should have done 
it politely with smoothbore muskets. 
After all, the purpose of war is to kill 
and destroy. The only humane war is 
the one that doesn’t happen.—T.M., Kan- 
sas City, Mo. 


Reader Throws Cold Water 
on Bathtub-Door Idea 


ONE Or Your recent issues contained 
an article about a bathtub with a door in 
it. As far as preventing accidents is con- 
cerned, it is a very good device, but how 
many people would wait to get out of the 
tub before the water had drained away? 
Not many, I'd say. For one thing, when 
a person finishes taking a bath, the dirt 
stays on top of the water. But if he 
stays in the water until the tub is empty, 
the dirt stays on him. Furthermore, 
there’s still nothing to prevent him from 
slipping on the cake of soap. Isn’t that 
so?—N.C., Jr., Dubuque, Iowa. 





Mysterious Light 
Has Him Dazzled 


ALTHOUGH I am an amateur electrician, 
I got short-circuited trying to unravel 
this one which I saw on display in a 
store window. It had all the earmarks of 
a first-class hoax to the who 
knows”) anything 
about electricity, yet 
it was a most con- 
vincing set-up. An 
ordinary electric 
bulb was suspended 
by a shoe lace tied 
to a glass rod. I as- 
certained these facts 
to my own satisfac- 
tion: The bulb was 
of filament type; 
there were no in- 
duced currents to 
activate the filament; there were no op- 
tical illusions; there were no wires con-! 
cealed in the shoe lace, and there was 
no other element (Continued on page 8) 


person 
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LEAN BACK, BROTHER, § 
AND LEARN SOMETHING: 


That Easy Chair of Yours can Show You 
One Reason why the 1938 Buick has 
the Most Modern Chassis in the World 


HEN an easy-chair maker wants to build in 
comfort, what kind of springs does he use? 


Right the first time — coil springs! Because coil 


springs are softer—last longer — keep their tem- 
per and springiness. 


For such good reasons the 1938 Buick now has 
big, stout springs of coiled steel on all four wheels. 


And by replacing the usual type of rear springing 
with TORQUE-FREE SPRINGING we not only gain 
a far smoother ride, but more constant traction, 


less wheel slip, lighter unsprung weight and 
surer car handling. 


Buick is the only car that has such rear spring- 
ing, and here’s why. 


Coil springs are not easily applied to any car that 
drives through the springs. Only a car like Buick, 
transmitting power through a torque-tube, can 
get full benefit of this new and better suspension. 


‘sl bom 


4 ie Ta 








With your interest in mechanical things, you'll 
want to inspect this new springing carefully and 
see how much simpler, safer and better it really 
is. You'll also find a lot to interest you in the 
principle of Buick’s new DYNAFLASH engine. 


Why don’t youdropin onthe nearest Buick dealer? 
You'll find the 1938 Buick has as many important 
new features as a red-headed kid has freckles. 
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Wood Carving 


| 
| On Readers Sa 
¥ VALOELE 


(Continued from page 6) 





AR 
than the lace running to the bulb. What 
I would like to know is how the bulb was 
lit—J.Y., New York City. 


..-AN ARTISTIC 


HOBBY FOR ALL 


s” YOU CAN DO 
SCULPTURE IN 
WOOD WITH A COMMON POCKET 
KNIFE! Figures of men, animals, birds, 
are really easy to whittle out of a block of 
wood, when you know the tricks. With a 
few simple hand tools and the practical 


He Wants Some Pointers 
on Divining Rods 


CaN any of your readers tell me 
whether it is true that an underground 
stream of water can be located with a 



















se forked stick—and, diagrammed directions in this inexpensive 

IMPROVES YOUR APPEARANCE 100% if so, how it is HOKUS POKUS, HOPE new manual, you can make fascinating 
| done? I know a r ITS A ety things — carvings for furniture — jewel 

ave that healthy number of persons 2° CIOER: | boxes—frames, treasure chests, plant 

who firmly believe f stands, ornaments, book ends, crumb 

that they can take ¢ trays, cabinets, puzzles, etc.—a host of 

a forked limb of a ( useful and some very novel things. You'll 

peach tree, holding be surprised how easy these directions are 

- a prong in each to follow—you will discover the most in- 

that Men and Women Admire!’ ae aad it will SS triguing hobby you ever dreamed of—and 
T’S the first impression that counts! Ger | turn downward 7) one which costs you nothing to enjoy. 
that healthy, vital appearance that opens | 28@inst ali their Your main material is odds and ends of 


strength when they wood. 
cross a stream of water. 


Ala. 


the door to success! Many a man has lost 
his big chance because his appearance didn’t “click”. 
Social as well as business success depends on your 


E.C.O., Mobile, 








looks .. . and the pale, weak, pasty-looking chap 
won't get to first base. . 

Now a daily “sun bath” in the privacy of your own 
home, will keep you /ooking like a Million Dollars 
—and feeling as physically fit as you /ook/ 


LOOK SUCCESSFUL—BE SUCCESSFUL! 


@ A good, healthy coat of tza has a surprising effect 
on your appearance. Salesmen find their sales actually 


increase after they have acquired a real bronze tan/ 


And you will become more popular, for women, 


too, admire that healthy outdoor look! 


IMPROVES HEALTH AS WELL AS APPEARANCE! : - ing, incising, lev- 
@ Frequent exposure to the ultra-violet rays of the and two white, and the object was to el-surface carving, 
sun tones up the entire system, stimulates the body | see which man would be first to figure | carving in relief. 
ow Peony ad and an, seeennes gene oe out whether the disk on his own fore- | # otis to make 
uilds up resistance to colds... and aids in clearing % = : i" pierced or openwork 
up many skin diseases. | head was white or black. A came out carvings. Hew to 


4 TIMES AS POWERFUL AS SUMMER SUN! 
@ You know what a gicrious tan your skin would 
acquire if you could spend an hour every noon 
sun-bathing. The Health Ray Sun Lamp has been 
tested by the well known Electrical Testing Labora- 
tories of New York. Their report indicates that this 
inexpensive Sun Lamp gives the same amount of 
beneficial ultra-violet rays in 15 minutes in your 
home that you would get in one hour's exposure 


to the mid-summer sun! 
INEXPENSIVE HEALTH INSURANCE 


FOR EVERY MEMBER OF YOUR FAMILY 
@ Build up 


resistance 
and vitality. 
Insure your- 
self against 
illness the 
sunshineway! Fj 


FULLY GUARANTEED! MAKE THIS FREE TEST! 
Test this lamp at our expense NOW! Compact, easy 
to use, tested and approved... itis yours for 7 days 
FREE trial! This genuine carbon-arc lamp, fully 
guaranteed by The Health Ray Mfg. Co. Inc., 
Deep River, Conn., will be one of the greatest 
health investments you ever made. 
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It's Easy When You See It 
in Black and White 


Here’s my solution to the problem in 
deduction sent in by J.A.M., of London, 
England. Let us call the three men ap- 
plying for the job as detective A, B, and 
C. There were five disks, three black 


first and said that his disk was black 
because the two others were black. As 
a matter of fact, if A had been just a 
little bit smarter, he could have known 
from the beginning that the manager 
would not use any white disks, since 
the appearance of a white one would 
result in a speedy piece of deduction 
on the part of one of the three men, in 
this way: Suppose C saw a white disk 
on A. He would know that his own must 
be black, because if it were white B 
would see the two whites on A and C 
and would conclude immediately that his 
own had to be black. Since C has not 
jumped for the door, A knows that his 
own disk is black. The manager must 
have enjoyed a hearty laugh with the 
winner when it was all over, because the 
winner could have guessed his disk 
would be black without even entering 
the room.—R.P.S., Troy, N. Y. 


Wants to Sail His Models 





when answering advertisements in this magazine. 





CHIP CARVING, RELIEF CARVING, EVERY KIND 
OF CARVING IS INCLUDED 


Illustrations, step-by-step in- 
structions: and diagrams 
make it possible for 
a beginner to get 
excellent results 
right from the 
start. Shows how 
to do chip carv- 









carve turned objects, 
suchas chairs, stools, 
tables. Carving in 
the round completely 
explained and _ sim- 
plified. You’ll enjoy 
originating your own 
designs and patterns 

by the method fully explained in the manual. 


BRAND NEW! 
265 PAGES! 
13 BIG CHAPTERS! 


OVER 200 ILLUSTRATIONS 
BOUND IN STURDY CLOTH 


This wonderful new handbook, prepared by the 
Editorial Staff of Popular Science Monthly, 
costs you aeeobiy a do not wish to keep it. 
SEND NO MONEY NOW. Just tear off and 
mail the coupon below right now and your co 

of WOOD CARVING AND WHITTLING 


will be mailed at once. Remember if for any 
And Have Them, Too! reason you decide to return the book within 10 
days, your money will be instantly refunded. 
SOMETHING new—at least to me—would 
be an inexpensive radio remote-control POS SSSSSSSSSSSSOSSSSERSS80899 
unit for installation 8 4 
in model boats. pA ead apes USE : MAIL THIS COUPON 4 
Many model build- - ” ns ie ! Popular Science Monthly, Dept. 18 i 
ers own midget : 353 Fourth Avenue, New York, N. Y. n 
| gasoline engines as § Please send me your new 265 page, cloth bound book, # 
| I do, but when it g “WOOD CARVING AND WHITTLING”. When i 
, . ' the book is delivered I will pay the postman only & 
comes to putting ir 23.00 pe a tow cents, postage. in FULL PAY- § 
> : ate . | y understanding is that after examina- 
as. ae RAY MFG. CO., INC. them in boats to be | @ tion, I’ have the privilege of returning the book & 
m Street, Deep River, Conn. | turned loose. the | g within 10 days and you will refund my money in full. © 
(Check Betow for tree literature or Sun Lamp) : ° 1 (/f you prefer to pay now we pay postage.) ' 
3 © Send full details of FREE trial offer. risk of loss or de- lg 4 
3 0 Send Health Ray Lamp at once. I enclose $1. struction is too i | ; 
n days will either pay $6.95 or return "eg : a te a TTL aT et 
the lamp and receive my dollar back. great. I would like : ! 
to see you publish Saas a 
¢ Nr oe ne ane ee plans of this kind fora practical unit. I | n OBB onsoiens...qcsnsonssornsonesevoncvcnccesenscscnccncossescnccncessncensesenesoressnces + 
Please write Mr., Mre.. or Mise think other model makers will agree | 8... 
re. C t Fl 9 | City... incdatllehimadetiaid I cscinitiintaiiininaiianibial . 
ee - ENVeVVrrier ww - 5 (Continuec on page . ) i | Orders from outside of the U. S. must be accompanied by cash. ' 
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(Continued from page 8) 


that it would be great sport to start a 
model power boat skimming across a 
lake, and then be able, by means of re- 
mote control, to steer it at will, and fin- 
ally guide it back to the starting point. 
Perhaps I’m asking too much, but I 
think such a control unit could be built 
inexpensively.—R.H.A., Cincinnati, Ohio. 


Thinks Introverted Radio 
Would Howl in Protest 


REGARDING the question of A.P., of 
Youngstown, Ohio, I would like to say 
that many devices have been used for 
years to direct radio signals. They range 
from the highly complicated antenna 
arrays used by transatlantic telephone 
stations, down to the small, rotary 
“signal squirters,” used by amateurs. 
As to the problem raised by H.A., of 
Long Beach, N. Y., about the system of 
transmitters and receivers talking back 
to one another, I think that the initial 
sound actuating either microphone would 
make the whole system break into an 
indignant howl of protest.—W.M., Perth 
Amboy, N.J. 


Got Around the Circular Wall 
—Now for a Triangle 
AFTER By omy it out with the problem 


of J.J., Norwood, Mass., I found that the 
circular wall around the city was ex- 
actly nine miles in 


diameter, and the 






point of observation HOW LONG 4 
was fifteen miles 5 THIS 

from the _ house. SIDE 

And now may I ? 

offer another prob- 5 

lem for the puzzle 


fans to knock out: 
An oblique triangle 


has a base of 3.35 : --4 
inches, with the “~3-35-> 

opposite angle of 

eighteen degrees. The altitude of the 
triangle is five inches. Find the length 
of the longest side of the triangle.— 
H.B.H., Philadelphia, Pa. 


Maybe They Use Soft Coal 
To Cushion the Bumps! 


You are to be commended for the up- 
to-the-minute article in your December 
issue, “Steam Still Rules the Rails.” 


However, I have long been under the im- 
pression that two difficulties limited the 
practicality of a super-locomotive, steam 
or electric, with the type of transmission 
gear planned for the new steam monster 
having multiple-cylinder motors on each 
set of drive wheels. The difficulties were: 
If the motor units were mounted on the 
locomotive frame, they would have to be 
connected to the wheels by the old-fash- 
ion, heavy connecting rods, because 
gears could not be made strong enough 
to absorb both the driving load and the 
pounding shocks of rail irregularities; 
and, if the motor units were mounted on 
the axles as “unsprung” weight, as in the 
design depicted in your article, the motor 
units and the rails would be subject to 
too great punishment from irregularities 
in the roadbed. I would like to know 
how these difficulties were overcome by 
the designers. Am I not correct in say- 
ing that the motors of giant electric lo- 
comotives now in use are coupled to the 
wheels by two sets of connecting rods, 
working at right angles through an in- 
termediate crank, thus absorbing bumps 
that otherwise would harm gears, mo- 
tors, and rails, by means of the familiar 
(Continued on page 11) 
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a Week 


Heres Proof 





$80 Monthly in 
Spare Time 


“IT work on Radio 
part time, still hold- 
ing my regular job. 
Since enrolling seven 





years ago, I have 
averaged around 
$30 every month.”’ 


JOHN B. MORISSET'VTE, 809 


Valley St., Manchester, N. H. 
Makes $50 to $60 a 
Week 


*‘T am making between 
$50 and $60 a week 
after all expenses are 
paid, and I am getting 
all the Radio work I 
can take care of, 
thanks to N. R. I. 
H. W. SPANGLER, 

, Knoxville, Tenn. 


Operates Public 
Address System 


“‘T have a position with 





126% 8. Gay 


the Los Angeles Civil 

Service, operating the 

Public Address Sys- 

tem in the City Hall 

Council. My salary is 

$170 a month.”’ R. H. 
ROOD, R. 136, City Hall, Los 
Angeles, Calif. 


Earnings Tripled by 
. R. L. Training 
“I have been doing 
nicely, thanks to N. R. 
I. Training. My present 
earnings are about 
three times what they 
were before I took the 
Course. I consider 
N. R. I. Training the finest in the 
"—BERNARD es. 201 
Brooklyn, N. Y. 


world. 
Kent St., 


MAIL COUPON NOW 
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I will Train You at Home 
for Good Spare Time and 


Full Time RADIO JOBS 


Do you want to make more money? Radio 
offers you many opportunities for well-pay- 
ing spare time and full time jobs. You 
don’t have to give up your present job, 
leave home or spend a lot of money to 
become a Radio Expert. 


Many Radio Experts Make $30, $50, 
$75 a Week 


Radio broadcasting stations employ engi- 
neers, operators, station managers and pay 
up to $5,000 a year. Spare time Radio set 
servicing pays many $200 to $500 a year— 
full time jobs with Radio jobbers, manu- 
facturers and dealers as much as $30, $50, 
$75 a week. Many Radio Experts operate 
full or part time Radio sales and service 
businesses. Radio manufacturers and job- 
bers employ testers, inspectors, foremen, 
engineers, servicemen, paying up to $6,000 
a year. Radio operators on ships get good 
pay, see the world besides. Automobile, 
police, aviation, commercial Radio, loud 
speaker systems are newer fields offering 
good opportunities now and for the future. 
Television promises to open many good 
jobs soon. Men I have trained have good 
jobs in these branches of Radio. Read their 
letters. Mail coupon. 


There’s a Real Future in Radio for 
Well Trained Men 

Radio already gives good jobs to more than 
300,000 people. In 1936, Radio enjoyed one 
of its most prosperous years. More than 
$500,000,000 worth of sets, tubes and parts 
were sold—an increase of more than 60% 
over 1935. Over a millien Auto Radios 
were sold, a big inerease over 1935. 
24,000,000 homes now have one or more 
Radio sets. More than 4,000,000 autos are 
Radio equipped. Every year millions of 
sets go out of date, are replaced with newer 
models. More millions need servicing, new 
tubes, repairs, etc. A few hundred $30, 
$50. $75 a week jobs have grown to thou- 
sands in 20 years. And Radio is still a 
new industry—growing fast! 


eae Make $5, $10, $15 a Week Extra 
nm Spare Time While Learning 

Almost every neighborhood needs a good 
spare time serviceman. The day you enroll 
I start sending Extra Money Job Sheets 


This FREE BOOK Has Helped Hundreds 
of Men Make More Money 


J. E. SMITH, President, Dept. BAP3 






_ £ € SMITH, Pros 





Established in 1914 
The man who has directed the home 
study training of more men for the 
jo Industry than any other man 
in America. 


showing how to do Radio repair jobs 
Throughout your training I send plans and 
ideas that made good spare time money for 
hundreds. I send Special Equipment to 
conduct experiments, build circuits, get 
practical experience. I GIVE YOU A 
COMPLETE, MODERN, PROFESSION 
AL ALL NAVE, ALL PURPOSE RADIO 
SET SERVICING INSTRUMENT TO 
HELP SERVICE SETS QUICKER 

SAVE TIME, MAKE MORE MONEY 


1 Give You Practical Experience 


My Course is not all book training. I send 
you special Radio equipment; show you 
how to conduct experiments, build circuits 
illustrating important principles used in 
modern Radio receivers, beoninase stations 
and loud-speaker installations. I show you 
how to build testing apparatus for use in 
spare time work from this equipment. This 
50-50 method of training makes learning 
at home interesting, fascinating, practical 


You Get a Money Back Agreement 


I am sure I can train you successfully. I 
agree in writing to refund every penny you 
pay me if you are not satisfied with my 
Lessons and Instruction Service when you 
finish. I'll send you a copy of this agree 
ment with my Free Book 


Find Out What Radio Offers You 


Act Today. Mail the coupon now fer “Rich 
Rewards in Radio,’’ It's free to any fellow 
over 16 years old. -It points out Radio's 
spare time and full time opportunities and 
those coming in Television; tells about my 
training in Radio and Television; shows 
you letters from men I trained, telling what 
they are doing and earning. Find out what 
Radio offers YOU! MAIL COUPON itn an 
envelope, or paste on a postcard—NOW '! 
J. E. SMITH, Pres.. National Radio Insti- 
tute, Dept. 8AP3, Washington, D. C. 





National Radio Institute, Washington, D. C. 


Dear Mr. Smith: 


Radio,”’ 
Radio and explains your 
time to become Radio Experts. 


NAME 


ADDRESS 


CITY 


Without obligating me, 
which points out the spare time and full time opportunities in J 
50-50 method of training men at home 
(Please 


send ‘‘Rich Rewards in 


in spare 
Write Plainly.) 


AGE 


STATE 
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WIRE-HAIRED 
TERROR 


ets «OPS 


these super-keen blades are made for 
heavy duty work. No imitation—no sub- 
stitute—takes stubborn stubble off so 
clean, close and comfortable. And re. 
member, Gillette Blades, precision-made 
for your Gillette Razor, cost less than 
one cent a day. 


@ More Gillette-made Blades 
were sold during the past 12 
months than ever before in a similar period. 
Thank you men, for Gillette’s greatest year! 
Why make a proving ground of your face? De- 
mand Gillette Blades. Reputable merchants 
give you what you ask for! 

PRECISION-MADE 

FOR EACH OTHER 
eI 


a 






Gillette 
Blade 


MORE SHAVING COMFOR? FOR YOUR MONEY 





@ Tough, wire-like beard absolutely re- | | 
quires Gillette Blades. That’s because | 








INSOUND ~~ 
m AND COLOR POPULAR ontne 
: SCIENCE screen 


Amazing! Amusing! Informative! Watch for this latest release of 
Popular Science at your neighborhood movie! Showing now in 6,000 





¢ | 
movie houses in answer to popular demand! That's why critics call it if 
“America's Top Ranking Short."" Don't miss it! Produced in Cinecolor > 
by Carlisle & Fairbanks with the cooperation of the editors of Popular | 
Science Monthly. 4 
Ye re 

C Garamount Cficture | 
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(Continued from page 9) 


“knee-action” principle? One more thing 
—I’ve often wondered why locomotive 
builders could not devise an endless- 
tread drive wheel to increase traction.— 
H.O.M., Hoboken, N. J. 


Cabinetmaker Scorns 


Machine Jobs 


As a cabinetmaker and furniture pol- 
isher, I have got many new ideas from 
your magazine. I 
wish you would pub- 
lish more about cab- 
inetmaking—things 
that can be made 
by hand and not by 
machines. The De- 
cember article on 
how to use tem- 
plates to improve 
wood turning jobs 
where several iden- 
tical parts are need- 


THAT'S WHAT | HAVE 
Two GOOD HANDS 


ed was interesting, but an article on 
how to make similar pieces by hand 
would be better yet.—H. L., Brooklyn, 
i oe 


It’s a Free Country, 
This Reader Says 


For several years I have endured the 
inane criticism of those amateur crafts- 
men and other readers of this magazine 
who have ideas for making changes in 
the various departments, cutting out ar- 
ticles of general interest, devoting each 
issue to one particular hobby, and so on. 
To those of us who prefer the magazine 
as it is, such changes would not be wel- 
come. Those interested in only one sub- 
ject can find magazines that specialize 
in those subjects and can give them 
more space than P.S.M. can do and still 
sell for fifteen cents. And as for the 
price, a single project or article often is 
worth more to me than the cost of sev- 
eral copies. You do not compel readers 
to buy this magazine, and no one is 
forced to read it against his wish. So, 
if they don’t like it, why do they still 
buy it and then complain? Maybe they’re 
just the chronic “kickers” who always 
think they could do the job better “if 
they only had the chance.”—T.W.H., East 
St. Louis, Il. 


Space Ships and Whittling 
Are His Hobbies 
Your 


magazine comes 
month, even here “down under,” as it 
has for many years. I go right through 
all the illustrations first, then read Un- 
Natural History. Next I turn to the mi- 
croscopy article. I have made a couple 
of airplane models 
out of soft, solid 
wood, according to 
your plans, and they 
look very good on 
the sideboard. I 
would like to see an 
article describing 
the possibilities of 
future stratosphere 
and space travel. I 
think that in the 
end we will be mak- 
ing trips to other 


to me every 


Would you 
please run a few more words on whit- 


planets. 


tling for us old-timers? It’s an old 
game, but a useful one. From space 
ships to whittling seems like a long 


jump, but it so happens that they are my 
favorite mechanical interests. I hope to 
be still reading your magazine in 1947.— 
H.G.H., Melbourne, Australia. 
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your Patent Application is made; what 
kind of sketches or drawings are neces- 


sar er 


out; how the Patent Laws protect you; why it is 
important to avoid loss of time in getting your 
plication filed; and many other important points. 
Even a very simple invention, if new and useful, 
may prove very valuable. 
gain and nothing to lose by sending for this book 


what other papers must be made 


TODAY. 


MODELS AND FINISHED 
DRAWINGS UNNECESSARY 


fore 


This FREE 
Book 
Tells 


You may hav 


LATEST FACTS ON INVENTIONS, 
PATENTS, AND MARKETS FOR 









ap- 
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’ . FREE RECORD OF 
Don’t spend money or time on —_ INVENTIONS INVENTION FORM 
finished models or drawings be- The very latest information on ile onesie ar Get ee 

you Know your Invention all matters affecting your in- pp taped : 

. k . ntior I tt ffecti nonvan of recordin the . 
a see » matants . « beweo vention—all inventions. Don't acrintive outiine of your is 
may ; be _pate ntable . Our large act until you get this Free anaes fon ae ~ om ~ 
staff of experienced patent Book! It reveals important in- use at the U. S. Patent 

e ve ae ormation on obtaining pat- Office, write today for our 
handle a search ul bt : i 


searchers 
from your description and 
roughest sketch. 
is to put it 


can 
inventions, 
The mai ing aid, using 
Phe main thing commercial succ 


in our hands as 


ents, establishing a market for 
getting 
patent 

‘eSS, 
crammed full of illustrations, 


Record of Invention form 

it will guide and assist you 
It enables vou to make a 
sketch of your invention and 
have it witnessed in a man 
ner of value to you as evi 


financial 
to secure 
1% pages 


, ac eshila helpful and interesting sta ope aoe ; gee 
promptly _ possible. tistics, patent office data, rul oe . a woe eo 


DELAYS ARE DANGERGUS 
IN PATENT MATTERS 


ings, a detailed 
to patent and 
invention. 


The Free Book shown here was 


prepared for inventors, to show 
them exactly what steps they 
must take to secure a 
If you have an invention, 
should send for 
ONCE. Without a U 
you cannot expect to reap the 
profits that your invention may 
make possible. 
this book. 


FACTS ABOUT OUR 


SERVICE 
We are Registered U. 


and 


serving 
United States. 
is complete in every particular. 


REGISTERED PATENT ATTORNEYS 

We have Draughtsmen, experi- BEFORE U. S. PATENT OFFICE 

enced Searchers, and Attorneys Please send me at once your Big Free 48-Pase Book 
. “Patent Guide for the Inventor’? and your Specially Pre 


to serve 


we are in posit 
tion for you. 
sire, we 


Patent. 
you 
this book AT 
.S. Patent, Every year tho 
however, 
ciples. 
some everyday 


for 
ment Patents ¢ 


Send at once 


ucts and servic 


S. Patent 
Trade-Mark Attorneys, 
inventors all over the 
Our organization 


s. We have 


your interest 


: F pared ‘Record 
had years of experience in patent obligate me. 
matters and know every angle as 

2 gas ee Name jlas 
of legal approach. We will se- 
cure protection for your inven- Address........... 


tion if it can be done! 
longer you delay the harder it 
may be for us to serve you. 
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MONTHLY when answering 
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Our fees are 
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advertisements in this magazine. 


guide on how 


FREE BOOK tells you how 
protect your 


to use this form to protect 
your interests 


When you place your 
invention in our hands, 
ion to proceed at once to secure protec- 
reasonable, and, if you de- 
ange convenient terms of payment, 


usands of Patents are granted. Very few, 


represent the discovery of entirely new prin- 
Most of them provide 


new methods of doing 
thing in a better way. These improve 
fer large chances for profit if commer- 
he business world wants improved prod- 


"eS. 


CLARENCE A.O’BRIEN 





o& HYMAN BERMAN 
88-T Adams Building, Washington, D. C. 
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Secrets ot Success 


STORIES THAT WILL HELP YOU GET AHEAD®& 









HOW DO YOU KNOW 
YOU CAN’T 


i 









Have you ever tried? Have you ever attempted even 
the least bit of training. under « ipetent guidance ? 

Or have you been sitting back, as it is so easy to do, 
waiting for the day to me when you will awaken, all 
('a sudden, to the d ery, ‘lam a writer 

If the latter « s the one of your choosing, you 

ibly never will write. It is seldom that any one be 

nes a writer unt rsl as been writing for some 

ie. That is wh 1 " rs and writers spring up 

t the newspape ess. The day-to-day necessity 

writing—of gathering aterial about which to write 
eve s their talent as nothing else could 

Tha why the Ne paper Institute bases its writing 

t non je Tna sm | ntimuous writing the train- 

has produced so many successful authors. 


Steen to write by writing 











N "York ¢ APER Institute training is based on the New 
York ( y -cle Method At home, on your own 
e, you receive actual assignments just as if you were 
ht na great metropolitan daily. Your writing 
individually corrected and « tructively criticized by 
eran edit er . hetic guidance, you 
| find that larer eveloping your own distinc 
e, selfi-fla ed nde oing an experience that 
a thrill ‘ it the same time develops in 
e power t ike y r teelings articulate 
lany people should “ ing become awe-struck 
ibul S r itt iors and, there 
° ttle to c $100 or more 
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rt things t n easil t in leisure 
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iper Institute f Americ a. 1 Park Ave., New Y« 
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Newspaper Institute of America 


One Park Avenue, New York 


Send me bligation, your Writing Aptitude Test 


ar ' r inf ation about writing for profit, as promised In 
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LEARN AT HOME ?®) wonderful improved 
et 1. Simple a 

i child can lea Your lessons egnsist of real bt 
instead of tiresome exer t Each of the e delightfully easy 
essons adds a new piece © your list. You read real notes 
tor no “‘number trick music. Method i © thorough 

it many of our 700,000 dents are band and orchestra 
L EKADERS 

Be Po ular :; 
caaaieiian ae >P a Pick Your Course 
First — told vhat lo Then Pia Guitar 
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i picture hows you how. In a few Organ Mandolin 
t ont you may be é n ex Cornet Ukulele 
elle musician—th fe f \ Trombone Harp 
nasty! Piccolo Clarinet 
tana Flute — Cell 
Free Book and Demonstration Lesson Naweten Steck 
Write at once for our illustratec d Free Book Trumpet 
and Free Demonstration Lesson. _ Please Piano Accordion 
mention your favorite instrument. No obli italian and 
gations. Instruments supplied when needed, German Accordion 
cash or credit. von cule Speech 
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U.S. SCHOOL OF MUSIC | tarmony ang 
81 Brunswick Bldg., New York City,N.Y. [Orums and Traps 











More $5 Prize Winners | 


Two prize winning letters 
in POPULAR SCIENCE MONTHLY’S 
new Secrets of Success contest—‘What 
Home Study Has Meant to Me”—are 
printed below. Read these stories care- 
fully because your own career may be 
just as interesting and inspiring to other 
readers. If you think so, put it down on 
paper and send it in. We will pay $5 for 
every letter we publish. 


CONTEST RULES 


Only letters from bonafide home 
study school students will be considered 
and these must contain the name of the 
school and the name of the company, or 
companies, for whom you have worked 
since graduation. (Names, however, 
will be deleted from the letters when 
published.) We also want to know the 
kind of course you took and the type 
of position you have held. Your own 
identity will be kept anonymous, if 
desired. 

We are interested in facts, not lit- 
erary ability, but please write clearly, 
completely, and keep your letters with- 
in 750 words. We are not looking for 
“get-rich-quick” stories or freak ad- 
ventures, and authors must be prepared 
to substantiate the truth of the state- 
ments. Manuscripts submitted and 
printed become the property of this 
magazine, and we are not responsible 
for the return of rejected stories unless 
sufficient postage is provided for this 
purpose. Address your contribution to 
Success Story, 353 Fourth Avenue, New 
York, N. Y. 


USES ABE LINCOLN’S RULE 


HOME STUDY courses have been the 
foundation of what success I have en- 
joyed so far in life, and I am only forty 
and feel that I have much further to 
go ahead than I have already gone. 

Before giving details of my experi- 
ence, I want to say that, valuable as the 
instruction which I have gained from 
home study courses has been, that has 
not been their most important feature. 
They teach the student to use his mind, 
and how to learn from the printed 
word. As a result, the benefit I have 
gained from other text books, and one 
year of night work at college, can also 
be attributed in large measure to the 
habits of study I acquired from home 
study courses. 

I was not yet twenty when the war 
started and I went to sea on a de- 
stroyer, but I had already started a 
course in mechanical drawing, with the 
School. After returning from 
war, I worked in the office of the man- 
ager of the ———— Co., a large machine 
tool manufacturer. There my mechani- 
hows drawing was of value to me, but 











12 





Please mention PopuLarR ScteENCE MONTHLY when answering advertisements in this magazine. 








Learn a 
[a 
trade 





DIESEL 


ea\ COMPLETE TRAINING 


With all types internal combustion engines, elec- 
\ tric power generation, etc. If you want to know 
about employment opportunities and employment 
requirements, write for free book of Diesel facts. 


NATIONAL SCHOOLS 


Los Angeles 


Request for FREE BOOK 


NATIONAL SCHOOLS 
Dept. PSA-1, 4000 So. Figueroa St., Los Angeles, Calif} 
















NAME AGE... } 
ADDRESS } 
CITY STATE 















AIR CONDITIONING 


AND REFRIGERATION 


TRIAL LESSON 


Trained men needed. Good pay. Opportunities. 
Learn easily AT HOME in poate time. rite today 
for FREE TRIAL LESSON 


CHICAGO TECHNICAL COLLEGE 
A331 TechBidg., 118E.26thSt., Chicago, Ill. 


If you can go away to college to learn Air Condi 
tioning, Engineering, Architecture, Draft 


~__ Slee tricity or Kadio, , send for FREE Blue. Book = 
BE A RAILWAY. 
TRAFFIC INSPECTOR 


Trained Men In Demand—Positions Ready 




















MEN—19 to 50—trained as Railivay and Bus 

Passenger Traftic Inspectors are in constant 
demand. Our short, home-staudy course qualifies 
you quickly, and upon completion, we place you 
at up to $135 permonth, plus expenses, tostart o+ 
refund tuition. Interesting work. Rapid ad vance 
ment. Free Booklet outlines our 19-yr. record. 
STANDARD BUSINESS TRAINING INSTITUTE 
'_Div. 301 _ Buffalo, N.Y. 


RADIO ENGINEERING 


RCA Institutes offer an intensive course of high 
standard embracing all phases of Radio. Practi- 
cal training with modern equipment at New 
York and Chicago schools. Also specialized 
courses and Home Study Courses under ‘‘No 

obligation’’ plan. Catalog Dept. PS-38. 


RCA INSTITUTES, Inc. 


75 Varick St., New York 1154 Merchandise Mart, Chicago 
_Re c ogniz ed Standard in Radio Instruction Since 1909. 


. Want to be an EXPERT 


PHOTOGRAPHER? 


Write for booklet about N. Y.I. method 
of individual training. Commercial, 
News. Portrait, Advertising, Candid 
and Motion Picture Photography. Big 
money-making opportunities! Fasci- 
nating hobby. Personal Attendance 
and Home Study courses. 28th year. 


succeeD N York \ 
2 iy Ae ert 


Learn Public 
Speaking 


At home—in spare time— Many overcome 
'“stage-fright,”” gain self-confidence and in- 
crease their earning power, through ability 
to sway others by effective speech. 
Write for free booklet, How to Work 
Wonders WithWords and requirements 


North American Institute, Dept. 136! 
3601 Michigan Avenue, Chicago, Ill. 











SHOP TRAINING 


EASY PAYMENT PLAN 
Get Details of My Amazing Offer! 


Prepare for jobs in the many profitable 
ranches of Radio by twelve weeks of practical 
shop work in the great Coyne Radio Shops, on real 
actual equipme nt. You don’t need advanced education 
or experience. Free Employment Service for life. Many earn 
while learning. Mail coupon to for free book which 
tells you how hundreds have become successful Radio men after 
etting a training and all details of my **Pay-Tuition-After- 
raduation’’ Plan. 
H. C. LEWIS, Pres., COYNE RADIO SCHOOL 
500 S. Paulina Street, Dept. 18-4H, Chicago, Illinois 















Send Free Radio Book and facts. Tell how | can for 
course on easy payment pian after getting my 12 weeks 
training. 

NAME nee AGE —.. 
ADDRESS ion a oe 











CITY — STATE... 

















Secrets of Success 


accounting seemed to offer better op- 
portunities, so I took a course in cost 
accounting with the School, 
which was of direct help to me in my 
work even before I completed it. Just 
when things seemed very promising, I 
was obliged to leave suddenly for the 
south, because of my wife’s health. 
There, the knowledge of accounting I 
had gained from my course was a 
life-saver. 

After -two years as a bookkeeper and 
cost accountant with ———— Co., at 
Baton Rouge, La., I went into partner- 
ship with a local public accountant. 
In addition to making many installa- 
tions of accounting systems in small 
business houses, I did a good deal of 
income tax work, with practically no 
knowledge of the subject. (A situation 
which seems to be prevalent to a sur- 
prising degree even today.) 

One day I happened to hear of a 
Civil Service Examination for auditors 
with the Bureau of Internal Revenue 
at Washington. My familiarity with 
written tests, gained through my home 
study courses, helped me to pass with 
unexpected ease, and I was offered a 
$3,000 position, which I gladly ac- 
cepted, feeling that it would qualify me 
for much more important work later 
on. 

In Washington I received a very val- 
uable course of training from the Gov- 
ernment, and also took a night course 
at the ———— School of Accountancy, 
receiving my B.C.S. degree at the end 
of the year. I was later sent out as a 
special representative of the Treasury, | 
| making examinations of extremely 
large groups of affiliated corporations. 

Following the reduction of taxes 
under Andrew Mellon, and the general 
simplification of Federal corporate in- 
come taxes, I decided to return to gen- 
eral commercial work. I then com- 
pleted a home study course in law, with 
the ————- School, and later passed my 
examination and received my degree as 
a Certified Public Accountant in Illi- 
nois, and subsequently obtained the 
same degree from the state of New 
York. 

Until 1929, I made quite rapid strides, 
and although I suffered heavy losses 
during the depression, I managed to 
keep employed at a fair salary during 
every day of the entire time, besides 
keeping alive for two years a small 
public accounting practice in which I 
had associated another accountant with 
me. 

Although my two degrees did not 
result in any very large income, yet 
without them I might have suffered far 
more than I did. When I think of what 
others went through during the depres- 
sion, I thank God with all my heart 
for the relative good fortune with 
which I was blessed, and I sincerely 
believe that the various home study 
courses I have taken deserve a very 
large measure of credit for it. 

After five years as tax accountant 
and consultant in the New York office 
of ———— Co., one of the largest na- 
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tu Should lead 
FREEBOOK 


It would be interesting to know just how 
many inventions never see the light of day— 
just because many people with good ideas don’t 
know the proper steps to take. Almost every- 
one thinks of good inventions from time to 
time; you have probably done so yourself. But 
do you know how to protect yourself? How to 
get in touch with manufacturers or business 
men who might be interested? How to prop- 
erly present your invention for consideration? 
When to start negotiations? What kind of 
sales agreement -o consider? 


THESE VITAL 
QUESTIONS ANSWERED 


“Suggestions on When and How to Sell 
an Invention” is a valuable booklet that 
answers these, and many other important 
questions. Many inventors consider it 
very worthwhile, because of the practical 
advice it contains. You should know the 
right way to offer an invention for sale 
before doing anything else. Sometimes 
good inventions are lost to the public, 
simply because the inventor failed to 
take the proper steps. 

, ®Note: An Evidence of Invention 
form is also sent to you 


without charge. 


ge PATENT 


This is another book you ought to read if you 
want to protect your rights to your invention: 48 
pages of facts about Patent procedure, interesting 
inventions, illustrations show- 
ing what you should do— 
and what we do, and 109 
different mechanical move- 
ments. It is a helpful, practi- 
cal book, based on 39 years 
of experience with Patents 
and inventions. 


REASONABLE FEES, 
DEFERRED PAYMENTS 


Our firm was founded in 1898. 
Since then we have helped 
thousands of inventors. Here 
are some of our policies: Prompt 
searches. Frank reports. Ex- 
cellent drafting. All cases han- 
dled by a Registered Patent 
Attorney. All correspondence 
held in strict secrecy. Reason- 
able fees. Deferred payments 
arranged when desired. Cases 
made special in our office when 
déSired. Get all the facts— 






Mail Coupon 
TODAY to 
Washington 





VICTOR J. 


EvaANsS £ Co. 


REGISTERED PATENT ATTORNEYS 


Main Office: 10-A, Victor Building, Washington, D. C. 

Other Offices: 2610-C, Singer Bidg., NEW YORK; 1445-C, Monadnock 
Bidg., CHICAGO; 1010-C, Hobart Bidg., SAN FRANCISCO; 405-C, 
Garfield Bidg., LOS ANGELES 





Send me FREE copies of your books, ‘*‘Patent Protection’’ 
and ‘*‘When and How to Sell an Invention’’. (Note: Same 
books supplied by any of branch offices listed above.) 


mail the coupon now. It is good Name 
for all three—the booklet on 
Selling Inventions, the Evidence int Wi sigs crecsscisicantsases tune ion 


of Invention form, and the big 


book PATENT PROTECTION. City or Town 
RE A SEEK 
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AIRCRAFT CAREERS 





Executive Board 





John K. Northrop 
President, The 
Northrop Corp 
C. A. Van Dusen 
Vice-President, 
Consolidated 
Aircraft Corp 
Robert E. Gross 
President, Lock- 
heed Aircraft 
Corporation 











of real service to 
on what Aero |.T.1 
booklet 
18 years old or over 


Executive Board members are internationally 
executives, 
They supervised courses, layout of buildings, 
Insti- 


known aircraft engineers and 


shop equipment—and are active in 
tute’s operation 


the lessons 
released by the industry 
required 


is the most extensive standard and advanced 
production equipment ever provided for stu- 


dent instruction. The 20,000 square foot 
shop building is virtually a modern aircraft 
plant 


Aero |.T.!. has received nation-wide editorial 
comment because of the unusual opportu- 
nity it offers men wanting to enter the 


rapidly expanding aircraft industry 


each expressly designed to serve a specific 


purpose in the training program. 


y 


your employer 
offers 
MORE PLANES.’ 


ERO | NI 


PLEASE SEND ME INFORMATION ON YOUR 
COURSES, AND FREE COPY OF BOOKLET 


“MORE PLANES.” My age is 
Name 

Street _ 
State 


City__ -_ - a-5-s 
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can you 
have all 


These Advantages 


contain material never before 
Exactly what is 
of an aircraft employee is provided. 


you are interested 


in an AIRCRAFT 
CAREER 


you want to enter the industry equipped to be 
-get full details 
Send coupon for new 
Offer limited to those 





DUSTRIES TECHNICAL INSTITUTE 


an Fernando Rd., Los Angeles, Calif. 


Secrets of Success 


by - — Co., recognized leaders in 
their field. My work today involves 
helping tax accountants, lawyers and 
business executives all over the United 
States in solving their Federal income 
tax problems, so that of course I am 
forced to do a great deal more of study 
and research than ever before. 

Long ago Lincoln’s motto, “I will 
study and prepare myself, and some 
day my opportunity will come,” made 
its lasting impression on me. And so 
I look with confidence to the future. 

P. D. 8., New York City. 


HOME STUDY A VITAL NEED 


HOME STUDY has meant everything 
to me. I left school at the age of 
fourteen which is 36 years ago, as my 
folks could not afford to keep me in 
school. My father had met with an 
accident that had left him partly a 
cripple. I did not study any for a year 
and then I decided I wanted to get a 
future. So, being unable to go away 
to school, I decided I wanted to take 
up home study. 

And I took a course in steam engi- 
neering in the School of 
Correspondence, and after completing 
that I took one with the — - School 
in electrical engineering. I did not 
earn any diplomas as I have trans- 
ferred to different subjects, and in that 
way have saved myself expense. 

On Feb. 15, 1937, I entered the employ 
of the Company, as an electri- 
cian and still continued my studies as 
my hours were from two o’clock in the 
afternoon until midnight and I had 
plenty of time in the evening to study 
and made good use of it. 

I held this position for six years and 


was then promoted to Foreman or 
Assistant Master Mechanic and held 
that position for twelve years. 

And then the gentleman who held 


that position resigned and I was pro- 
moted to Master Mechanic which I 
held for five years until they merged 
their two plants. Their mechanic in 
their other plant was the oldest in 
service and they gave him the pref- 
erence and made me his assistant at 
a very good salary, which position I 
still hold. Six months ago I was taken 
ill and have just recently returned to 
work. 

About a year ago I became interested 
in Diesel engines and took a course at 
School of Alton, Illinois. 

I completed my full studies with this 
school and have my diploma. 

They are contemplating Diesels at 
this plant and I wished to be prepared. 
I am a great believer of home studying, 
knowing what it has done for me, and 
if one will study as honestly and dili- 
gently as he would at school or under 
an instructor, he will make good. 

If the student wiil be honest with 
himself, he can succeed. I am talking 
from my own experience, for it takes 
grit and energy to get anything in this 
life; and we all have it if we will only 
use it. 

A. A. M., Wauregan, Conn. 
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Rich, fast-growing field for men thoroughly trained ' 
in design, manufacture, estimating and install- 
ing. In 1936, Air Conditioning did a 49 million dol- 
lar business—while in the first 5 months of '37 itl 
skyrocketed to 50 million—14 TIMES as many in- § 
stallations as in 1933. FREE booklet on home study 4 
= out YOUR opportunities in Air Conditioning. l 
ells WHY this new industry promises steady work, 
good pay, promotion, and jobs where you are still 
young at 40. No obligation. Write TODAY. 


i 
American School, Dept. AC- 146, Drexel at 58th,Chicago ! 
A billion dollar industry in the making! 
























Plates, Bridgework, 
etc., for Dentists. Easy 
practical way to learn me- 
chanical dentistry at home in 
spare time. FULL EQUIP- 
MENT OF TOOLS AND 
MATERIALS INCLUDED 
WITH COURSE. Low tui- 
tion. Easy terms. Write for 
FREE BOOK about this 
money making profession 
that is not affected by ma- 
chine age. 
McCarrie School of Mechanical Dentistry 
207 N. Broad St. Dept. 653 Philadeiphi. 
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Learn Aviation at Lin-* 
coin. Prepare Yourself now for 
a Big Pay Job in Aviation. Airline Pilots 
earn up to 8700 a month; Mechanics up to 
$200a month. Lincoln Government Approved 
Flight and Mechanics Training prepares 
you for your Government License. 

14 MODERN TRAINING PLANES. 
12 shops and laboratories. Lincoln 
graduates in demand. We assist grad- 
uates in locating positions. Write today. 


LINCOLN AIRPLANE & FLYING SCHOOL 
215-H Aircraft Bidg. a Lincoln, Nebr. 


AVIATION FF 
OFFERS YOU GREAT FUTURE! 


Demand for trained aircraftsmen in Southern California 


a plants is increasing and already exceeds supply. Curtiss- 


-g Wright Technical Institute, Aviation’s foremost and 

- oldest school, is located in heart of this activity and 
-—™) specializes in Sheet Metal, Master Mechanics and Aero 
: Engineering. | No flying involved.) Graduates are obtain- 
ing immediate employment. Write for details NOW! 


Curtiss-Wright Technical Institute, Glendale, (Los 
Angeles) California, Department P.S.-1. 


Sere 
ENGINE 


For those who can’t afford the time and expense 
of a 4-year college course, Bliss offers a con- 
densed ONE YEAR residence training, combin 
Ing essential Theory and Practice. 45th year, 
CATALOG ON REQUEST! 


vty BLIS ELECTRICALG 















SCHOOL 
101 Takoma Ave., Washington, D. C. 


OBS | 








Men, Women, Age 18 to 50. START AT $1260-$2100 A 
YEAR. Steady work, short hours. Tested method helps 
you pass exams for earliest possible appointment. Send 
postcard for FREE LIST of jobs. A. R. Patterson, Form 
er Gov't Examiner, Principal. PATTERSON SCHOOL, 





161 Mercantile Bldg., 
Send for FREE LIST Rochester, N. Y. Fae 





iG TEERING 

ENGIN ° 
broadcasting, aviation and police radio, servicing, marines 
radio telegraphy and telephony, Morse telegraphy and rail- 
way accounting taught thoroughly. Engineering course of 
nine months’ duration equivalent to three years of college 
radio work. School established 1874. All expenses low. 
Catalog free 


| Dodge’s Institute, Nye St., Valparaiso, Indiana 













Auto Mechanics and Welders are in big 
demand. Complete courses in arc 
and acetylene welding, meta! fin- 
ishing, body and fender bumping, 
spray paintirg and collisien work. 
Special low rates. Write today. 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 
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Signal Stops Traffic. 
for Boarding Trolley 


TO INSURE the safety of passengers 
boarding street cars at night, a group 
of novel electrical installations have 
been made in Dearborn, Mich. As a 
prospective passenger waits for a trol- 
ley, he presses a button set into a curb- 
side post. This causes an approaching 
street car to close an electrical circuit 
when it is 300 feet away. A light on 
the post near the passenger then turns 
red, halting automobile traffic, and an 
overhead floodlight illuminates a path 
from the curb to the car doo1. As the 
trolley proceeds on its way, a second 
contact switch turns off the lights. 


Handy Landing Fields 
To Line Highways 


So THAT private plane operation may 
be encouraged and congestion at major 
airports relieved, aviation enthusiasts 
are now promoting a new-type landing 
field known as a “flight strip.’”’ Defined 
as an area from 200 to 800 feet wide, 
and up to 5,000 feet in length, the strips 
would be located adjacent to major 
highways and traffic arteries, at con- 
venient intervals, to serve as a means 
of codrdinating highway and air trans- 
portation. It is expected that the Mass- 
achusetts authorities may build several 
of the highway landing fields in the 
near future to test their practicability. 


Gas Masks Eliminate 
Illness from X Rays 


SICKNESS that often occurs among 





| handicap to 


patients being given X-ray treatments, 
can be prevented by the use of gas 
masks, thus overcoming an important 
radiologists. Radiation 
sickness, they discovered, is caused by 
the electrically charged air inhaled by 
patients while the X-ray apparatus is 
in use. In ninety-eight out of 100 cases, 
special face masks that remove the 
electrical charges from the air success- 
fully prevent the onset of the trouble- 
some ailment, it is claimed. 


Giant Spots on the Sun 
May Affect Humans 


APPEARANCES of spots on the sun’s 
surface have closely paralleled slumps 


| in the price of securities on the New 


York Stock Exchange, according to 
comparative records kept by Dr. Har- 


| lan True Stetson, of the Massachusetts 


Institute of Technology. Dr. Stetson, 
who previously established the effect of 


| sun spots on radio reception (P.S.M., 


Feb. ’34, p. 11), believes that solar dis- 
turbances may in some mysterious way 
have a definite physiological as well as 


| psychological effect on human beings. 
| This, he suggests, might be due to the 


fact that sun spots are cyclonic storms 
in the sun’s atmosphere, which are 


| known to have a definite effect on mag- 


= 


netic conditions in the earth. 
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Neglect of Home-Study Training 
Cost This Man $47,424! 


How much are you paying to stay untrained? 





OME time ago we received a letter 

which every man working for a living 
ought to read—whether he’s making $20 
a week or $200. Here it is: 


“During the forty years that I have 
been working, my salary has averaged 
less than twenty-four dollars per week 
with the exception of the last two years 
while I have been acting as foreman. I 
made good in this position and saw, through 
the failings of others, what would happen 
to me unless I found a way to train for 
larger responsibilities. 


“TI had read of home-study courses 
and began 
searching for one 
I thought would 
benefit me. I 
found it in the 
LaSalle Modern 
Foremanship 
course, and ben- 
efited by it, my 
salary being 
nearly doubled, 
and I was pro- 
moted from fore- 
man to factory 
superintendent. 

**This hap- 
pened in a period 
of about ten 
months, and by 
devoting only about four or five hours per 
week to the training. 


“I am now enrolled as a member of the 
Industrial Management course, and find 
the work very interesting and beneficial. 
It can be applied every day in the factory, 
and brings results. 

“T regret that I put it off to so late a day 
in life to reap the benefits I am now en- 
joying, and can truthfully say to younger 
men that if they will only profit by the 
experience of others they can gain more 
knowledge through one year’s training by 
LaSalle methods than can be obtained in 
ten Ral practical experience by hard 
work. 


We quote the above letter not because 
the man who wrote it is making a stagger- 
ing salary as a result of his training, but 
because it illustrates so clearly the princi- 
ple behind LaSalle training. 

Here is a man who all his life had ac- 
cepted the thought that he was compelled 
to work for little or nothing. 





For one thousand, nine hundred and 
seventy-six weeks the writer of this letter 
paid at least $24 a week for the doubtful 
privilege of staying in the ranks of untrained 
men, 


Can anyone doubt that training would 
have doubled his salary just as easily 
when he was thirty-eight years younger— 
when he could attack his work with the 
abundant energy of a younger man? 

Yet his neglect of this main avenue of 
progress cost him —leaving simple and 
compound interest out of the reckoning— 
the appalling sum of $47,424—a fortune 
in itself. 

If You Could 

Use $47,424, 

Pause Before 
You Turn This 
Page 

Perhaps you 
are already mak- 
ingquiteasmuch 
as the writer of 
that letter—per- 
haps more. Per- 
haps, on that ac- 
count, you may 
think that his 
experience does 
not apply to you. 

But if training 
in Higher Accountancy—or Modern Sales- 
manship—or Business Management — or 
Law—or Business Correspondence—or any 
of a dozen other branches of business could 
change your forty-eight dollars into no more 
than $72 a week (which is quite possible), 
and if younow NEGLECT totry to advance 
yourself through the training you need— 
will you not find it difficult, thirty-eight 
years from now, to explain to those who are 
dear to you why you threw away $47,424? 

* * + 


Below this text there’s a coupon. It will 
bring you not only full details of the train- 
ing that appeals to you, but also a copy of 
that most inspiring book, ““Ten Years’ Pro- 
motion in One.” 

If you are sincere in your desire for 
advancement, you will not turn this page 
until you have clipped the coupon, filled 
it in, and by placing it in the nearest mail 
box placed yourself on the road to real 
success, 


LASALLE EXTENSION 


cocnecceee==sFind Yourself Through LaSalle-eoe-oees-<<=: 


LASALLE EXTENSION 


all without obligation. 

(1 Business Management: Managerial, 
Sales and Executive positions. 

DO Higher Accountancy: Auditor, 
Comptroller, Certified Public Account- 
ant, Cost Accountant, etc. 

0 Expert Bookkeeping 

0D C. P. A. Coaching for Advanced 
Accountants 

0) Modern Salesmanship 

() Modern Business Correspondence 


Dept. 183-R 


I would welcome an outline of the LaSalle training plan in the field I have 
checked below, together with a copy of ‘‘Ten Years’ Promotion in One,” 


0 Traffic Management 

(C) Stenography—Stenotypy 

C) Law: LL. B. Degree. 

0 Industrial Management 

C) Modern Foremanship 

(C) Credit and Collection 
Correspondence 

C) Business English 

CL) Commercial Law 

[) Effective Speaking 


CHICAGO 





Present Position 








Address 
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New Tools and Materials for 


make MONEY} HOME BUILDING 
CAMERA | and REPAIR 











Big Demand for Photos YOU Can Take! 


Learn at Home—in Spare Time 


a) ou realize how 
mat photograpl 


thi ONE is- 




























‘ of ONE maga- 
zine \Ilultiply that by } 
the thousands of pub- 
! ‘ vho buy photo 
grap THAT gives at 
de f the pictures be- 
neg ought EVER) 
VION H 
WHO GETS the money 
paid for t ¢ picture 
Se ee tas ee 
or what vou are doing VERY FIRST 
NOW! | of these WORK! 
picture are ipplied by 2 
amateur = plotographer Baggs as 
ordia non-profes- Eldridge. of &t. 
sionals ‘ ave learned Paul Mint 
lhe t ke picture 70.00 f tl 
THAT s Pt at k he 
Turn Your Hobby into a MADE $237.00 
Profitable Profession WHILE 
son 6 mave te Se a LEARNING 
You rhat it O ae 
dst the Htastis f Dor , & 
iat ae ae aicalay demiee  OROON Mass" Driven onto the platform of this 
events. You don’t even need a Ponta be elevator, a car is lowered into 
u spec ial camera, or expen take pictures ths an underground garage by aon 
Sana omane chat aah electric mechanism controlled by 
lishers 3 It's the 3 CHECKS a button in the house doorway 
heaton ir te 1 7. oe 
nd See York MeClat of d 
brings in the Belvidere Ill 
vee Pesce"! 1 | Elevator Lowers Car to Underground Garage 
LARK I tures trie per writ 
teres ine Rece ed three r ~~ tr s s 4 7 
Hi pfs checks this week. N ELEVATOR garage just devel- inside the house doorway starts the 
) produce f ian oped is designed for homes in con- electric mechanism that lowers the car ie 
B, crore a gested city areas where no space is’ into a concrete-lined pit. Supported by i 
FREE | available at the side or rear for a con- tubular metal posts, the roof of the x 
he ig Rie:  icklw wranaree wea, | ventional garage. The car is driven elevator settles to ground level as the r 
righ to the i of pictures from the street onto the lift installed in car descends to its subterranean | 
the front courtyard. Pressing a button’ garage. | 7 
° 
wheat tater wanes nree | Curved Wall Board Aids Home D 
Camera” J hows you the vast scope of the | urve a oar lias Mome Vecorators 
! l ma te ‘ nd of snapshots that can bring 
t ‘ ind em ean i3, 13 . 5 di 
nth gat gg , aie aici ce ee a ALL BOARD manu- > 
nua eo oe a factured in curved ir : << —— 3 
! ‘ h rra o ° ° : 
tell ve rel bi tena Sig _ iy Sfp sections is now available 
Ken ports here —from ordinar beople who for home use. Made in 
hot work-—and whe have NOW dis. | lengths up to eight feet, 
ee a SS Oe SN SOY ae and in half circles having d 
ont money in YOU R camera diameters of six, twelve, Ld 
FREE BOOK telling you how eaar eighteen, or twenty-four 
it is to ¢ t ¢ f UNIVERSAI ~hes > ‘ aig ¢ > Due 
PHOTOGRAPHERS, Dept 31/10 inc hes, the panels are de 
West 38rd st York t signed for use in con- 





junction with conventional 
flat wall board strips for 
finishing recreation rooms, 





; UNIVERSAL PHOTOGRAPHERS, : attics, and other parts of 
Oe nen eee ey ee Une NED s | the house with curved al- 
: > San = obl - re mag : coves and corners. In the 
' 1 illustration at the right, 
; : two of the new curved 
g x a | sections have been com- 
: , | bined with two straight 
1 8 | panels in an installation 
: : providing a decorative cor- 
6 4 ner treatment in a game 
: (No Sales nW int « all - room. 
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Enjoy One of the Best Jobs in Industry 








As nearly all manufacturing—construction— 
building starts on the drafting table, the 
draftsman is one of the first to be hired and 
one of the last to be laid off. It is his blue- 
prints, his specifications, that give the last 
word in what the workmen are to do. No article, 
building or construction job is started before the 
plans drawn by the draftsman have been off- 
cially approved. 


Good Pay 


The draftsman has been called the Junior 
Engineer which title just about describes his 
work, position and pay. He combines his 
knowledge of principles, mechanism and con- 
struction details with the ability to draw plans 
and indicate motions and methods on paper. On 
the average, his salary is considerably above the 
wages of the mechanic and, of course, less than 
that of the engineer. 


Promotion 


Developing plans, new machines or new con- 
struction methods—the draftsman works di- 
rectly with important men of the organization. 
So he knows what is being considered and planned. 
It may be the superintendent—engineer—even 
the prospective buyer with whom he consults. 
These contacts, plus his experience and general 
knowledge of the business, place him in an ex- 
cellent position for promotion when next there 


is a good Opening. 


2 Drafting 
RAST) 


TestY ourself!See howreadily you canlearn Draft- 
ing by interesting, practical home study. Write 
TODAY for facts and 2 beginning lessons FREE. 








Steady Work oly, Mi ita 3. HRA i 
Si be. [als . : =e >, AMI | 


A Job Where You Are Not Old at 40 


Become a Draftsman 


Athletes, farmers, and factory and shop workers who rely on muscle start growing 
old even before they reach 40 while office workers, executives, teachers, professional 
men—in fact, all kinds of brain-workers—are just approaching their prime at 40 to 
50. Training increases your value AT ONCE and continues to help boost your earning 
power as you mature and as you increase your experience and background for forming 


judgments of your firm’s policies and methods. 


Security for Yourself and Family 


Even if you now are only 18, 25 or 30, you should look ahead—begin training TODAY 
for the job you want at 50. Training helps you to be independent—self-supporting. 
It helps you to enjoy associations that are denied the untrained man. Training helps 
you to increase your earning power more QUICKLY—and by so doing to offer members 
of your family advantages far in excess of what you could give them as an untrained man. 


Train and enjoy PROGRESS—CONTENTMENT—INDEPENDENCE. 


American School, Dept. DD-146, Drexel Ave. at 58th St., Chicago 


















Novel Speedboat Glides on a Cushion of Air 


LITERALLY riding on a layer of com- 
pressed air, a new speedboat designed 
by Gar Wood, famous power-boat rac- 
er, is expected to eliminate skin fric- 
tion between the boat and the water, 
the largest single factor in cutting down 
the speed of modern racing craft. Blow- 
ers geared to the engine will force com- 


Cheese Now Packed 


PACKING cheese in sealed tin cans is 
made possible by the recent develop- 
ment of a container fitted with a one- 
way valve that lets gas escape but pre- 


was to don an asbestos suit and rush a 
charge of nitroglycerin into the inferno 
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pressed air through channels in a tun- 
nel running the entire length of the 
hull, so that at high speeds the boat 
will glide along on a cushion of air. 
Another feature of the novel craft is 
the position of its propeller, which is 
located in the bow instead of in the 
conventional position at the stern. 


in Special Tin Cans 


a grocer’s shelf prior to its sale to a 
consumer. At the same time, it is said, 
the valve will keep out mold and germ- 
carrying air. Previous attempts to use 


system until an electric mechanism de- 
tonates it. 
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@ AUDELS HANDY BOOK OF ELECTRICITY 


For Engineers, Electricians, Students and all interested in 













, vents air from entering. As described _ tin cans for cheese have failed because Electricity. A quick, simplified, ready reference, giving 
by Dr. L. A. Rogers of the U. S. Bu- gas formed within the can caused it to ee arr yee —— a. Easy to 
reau of Dairy Industry, the valve will swell out and finally, when interior cuuminamtiantinen. and a handy belper 
let out the gas formed during the fer- pressure became strong enough, to @ INSIDE TRADE INFORMATION ON 
menting of the cheese, a process which burst its seams, rendering the cheese | TheRulesandLawsofFlectricity~Maintenance of Mae 
: . . chinery~A.C. and D.C, Motors- Armature Winding 
continues even while the package is on unmarketable. and Repair-Wiring Diagrams~House Lighting~Power 
Wiring--Cable Splicing -- Meters--Batteries--Transform- 
ers -¢ Elevators ¢¢ Electric Cranes Railways--Bells-e 
d Sign Piashens~Tsleghone~ sonition Radio Principles-- 
; “ P etrigeration~Air Conditioning~Oil 
a A = Burners~Air Compressors-- Welding, 
f Oil-Well Fires Put Out by Water-Cooled Bomb Burnere~ Air Compressors--Welding, 
Ri lained so you can understand. READ 
} R 1G FIRES Iti rh il well to bl it ’s inventi “a a 
3 AGING FIRES resulting when oil wells o blow i out. In Lesh’s invention, a Y 7,098 this assistance for yourselfsimply 
: blow out and burst into flame, may be container is fitted with water-cooling YY, fill in and mail the FREE COUPON below. 
§ quenched by a novel explosive fire ex- apparatus to cool a high explosive in- THEO. AUDEL & CO., 49 West 23rd Street, New York 
3 Z - 4 b . — Please send me ‘‘Audels Handy Book of Practical Elec- 
§ tinguisher devised by Frank Lesh, of _ side. Pulled into position by a steel youl in 7 days, then $1 monthly antl $4 pola i 
i Casper, Wyo. Heretofore, the only’ cable, without endangering firemen, the Hl retara i ; 
known way to stem an oil-well blaze explosive is kept safe by the cooling oe 
F Address. 


Occupation 





Refer 


P.S.M. 
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TRAIN a ie. 
y- elelel om *):) Mere) -; IN 


ELECTRICITY 


ON REAL MOTORS, GENERATORS, ETC. 


PAY TUITION AFTER GRADUATION 


Practical training on full Learn about the **Pay 
size electrical equipment. Tuition After Graduation 
**Learn by Doing’’in 12 Plan,”’ “Part Time Em- 
short weeks. No previous ployment Plan.’’ ‘‘Job 


After Graduation Service.” 
NOW... Diesel, Air Condi- 
tioning and Electric Re- 
frigeration at noextracost. 


experience or advanced 
education needed. Send 
the Coupon NOW for Big 


Free Illustrated Bool 


Strect 


f° MAIL THIS COUPON TODAY eeq 
y H.C. LEWIS, President a 
g COY NE ELECTRICAL SCHOOL a 
g 500 S. Paulina St., Dept. 18-73, Chicago, Hl. a 
' Please send me your Big Free Book and details g 
g of your “Pay Tuition After Graduation Plan.” 4 
: Name ; 
' ‘ 
' ‘ 


state 
eesnseneosseesaonsaaseaus 





BOOKS SENT FREE! 


ON APPROVAL 
5 VOLUMES BRAND NEW EDITION 


Onivy 15 minutes a day with these 


For Beginners 










WONDER BOOKS can prepare you 
or Experts for a good drafting job in less than 
wreits auyvear. Mechanicalandarchitectural 
hear : drafting from simple straight lines 
: to important complex plans. A sfep 
wow t time! Built especially for be 
and a > xinners, for men with only grammar 
Luxe flexi his schooling. Includes complete course 
nen wm in blueprint reading. 
' “Ot . ‘ 
oa : ; Big Field Big Demand Big Pay 
. ompetent draftamenare urgently needed right 
BETA now ina i re and ma py ring ine aot 
y ' $30.00 te ».00 Tha . 
ing aT ’ nir ror DRA TSMEN NAVE THE ES ST 
. , CHANCES FOR ADNAN ‘EMENT Learn 
quickly with ped 
These Instruments ‘Soot 
1/ Soci 
Incladed of 
ediaof draft 
worth 
ira ’ 
1 ’ w t 1 2 
neluded t books 
© ae eee eee eee aoe oem ome eee eee oe ee oe ee ee oe oe oe 
American Technical Society, 
Dept. 0-120, Drexel at 58th St., Chicago, MM. 
end for 10 da rial New & ime irafting. I will pay the few 
’ ‘ 1 wi I may return books in 10 days and 
W t I i » keer n, | wi end $ after 10 
iays, the ‘ \ $24.8 advertising pri paid 
i late lrawir its and Men rship 
( ate 
Add 
Atta n at ame and addr 
and ” . ) ma As are € € 


Yes sir, out of a real 
squirrel! Also make 
ash-trays, book- 
ends etc., using rab- 
bits, frogs etc. LEARN 

AT HO ETO MOU NT 
BIRDS, ANIM & 
FISH: tan - -* 
make rugs. Decorate your room. 

It’s FUN! BIG profits in 


—_ 


Free book tells how. 









FREE 
w T 
BOOK! — ODAY 


beautiful 
free book telling how to learn 
this fine hobby. Book is free. 
¢ sotains many One pictures. 


YOUR A 
N. W. School of Waalderuy. Se4 Elwood Bidg., Omaha, Nebr. 
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Midget Electric Drill 
Fits in Palm of Hand 


ENCASED in a streamline housing a 
midget electric drill now on the market 
weighs only two and a half pounds. 
Eight inches in overall length and 
fitting easily into the palm, the di- 
minutive tool drills quarter-inch holes 
in steel. It operates on A.C. or D.C. 
house circuits. 


Spillproof Package 
Dispenses Tacks 


TACKS cannot 
spill out of a new 
cardboard package. 
Lifting the lid un- 
covers a small 
opening through 
which tacks can be 
shaken one or more 
at a time, depend- 


CASH':«RADIO 






It’s easy to be a success if you know 
how. Seize TODAY’S golden opportu- 
nity!— RADIO. Make $5.00 to $15.00 
a WEEK, spare time; much bigger pay 
full time; or have your own business. 
I’m training hundreds at home with lat- 
est methods and REAL PROFESSION- 
AL EQUIPMENT. Easy to get started, 
easy terms My FREE book shows how: 
Write me TODAY. 


5. L. Sorayberry, Send for 
berry Academy FREE BOOK 
I i 
N.W.,Wash., D.C. SAMPLE LESSON 





New Adding Machine 
Fits Vest Pocket! 


Adds, subtracts, and multiplies, “pte ane 
billion—yet it costs only $2.95. eighs 
only 4 ounces. Not a toy guaranteed 
workmanship. Perfectly accurate, very 
fast. Sells to business men, store- 
keepers, homes—wherever figures are 
wee. Grab 1 cgpecseany. 
rite at once for 
Sample Offerand Mone Ae " ENTS 
Ve p lan.100°, Profi 
VE-PO-AD, Dept. 107 
a 5 


_303 W. MONROE st. 
‘BECOME AN EXPERT 


ACCOUNTANT 


Executive Accountants and C 

Thousands of firms need them "Out ; 16 00. 

ants in the U.S. We train you 5 thoroly at home in s 
examinations or executive accounting positions. Previous aa 
unnecessary. Persona! training under Tae i y Fy staff of 
including members of the American 
for free k, “‘ Accountancy, the Profession “that Pays.”’ 


LASALLE EXTENSION, Dept. 183-H, Chica 


_ The School That Has in Its Alumni Over 1,450 C.P.A."s 











ectitied 1 Pabile A Account 
e time for C 

















B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
Civil, Electrical, Mechanical, Chemi- 
cal, Radio, Aeronautical Engineering; 
Business Administration and Accounting. Equivalent in 
technical hours to 4-year course. Those who lack high 
school may make up work. Low tuition. Low living 
costs. Located in picturesque hill and lake region. Stu- 
dents from every state and many foreign countries. 54th 
year. Enter Sept., Jan., March and June. Write for Cata- 
log. 518 College Ave., Angola, Ind. 








ing on the force 
used. Stop flanges 
cut into the folding 
cover of the novel 
container, prevent | 
the lid from coming 
completely open, 
thus preventing ac- 
cidental spilling of 
the contents. 


ee, 


FROM HOME OWNERS 


C. R., PORTLAND, ORE. A sure way to 
prevent the formation of rust on metal 
surfaces is to clean them thoroughly 
and coat them with a colorless linseed- 
oil varnish that will form an air-tight 
seal and protect the metal from the 
effects of oxidation. 


CARTOONING 





Many Uses for Table Salt 


P. R., KINGSTON, N. Y. Common | 
table salt has a wide variety of uses 
about the home. It will remove egg 
stains on silver. Sprinkled on rugs and 
carpets before cleaning, salt will help 
to brighten them. A solution of salt in 
vinegar is excellent for cleaning brass, 

(Continued on paye 19) 


when answering advertisements in this magazine 


ising 
at Home 


Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary, 
New easy method. Nothing else like it. Send at once for 
free booklet—*‘ Win Success in Advertising,”” and require- 
ments. No obligation. Page-Davis School of Advertising 
3601 Michigan Ave., Dept.1361, Chicago, U. S. A. 








Turn your talent into Dollars. Develop your 

ability with personal instruction from an In- 

ternationally - known cartoonist. His exclu- 
aa “4 L . sive, successful method of drawing and 

creating Ideas makes it easy to attain success. 
Write for Free Booklet and details of this exceptional home-stady 
course. No salesman will call 


_THE NATIONAL SCHOOL OF CARTOONING, 437-A Penton Bidg., Cleveland, O- 





Government Jobs 


Positions Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, and many others 
Splendid salaries, easy work, vacation with pay. Com- 
mon school education sufficient. Examinations often. 
Established 1896. Send for our Civil Service Catalog. 


Washington, D. C. 


Columbian Correspondence College 


Photography 


















Oo 
PLEASURE or PROFIT 


Prepare for profitable business or 
fascinating hobby, at home under 
guidance < qualified instructors. N® previ- 
ous experience necessary, common school 
education sufficie -nt. Many earn while learn- 


ing. Our practical studio methods also quali- 
fy for well-paying oaitions upon gradua- 
tion. Se nd coupon below at once for free 


bookle t * ‘Op portunttic s in Modern Photog- 
raphy’’, particulars and requirements. 

—— oe oe ee ee ee ee ee ee ee ee ae ae ae oe « 
AMERICAN S SCHOOL © OF PHOTOGRAPHY 
3601 Michigan Avenue Dept. 1361 Chicago, I. 
Send booklet, ‘‘Opportunities in Modern Photography’’, full partica- 
lars and requirements. 
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Questions from 
Home Owners 


(Continued from page 18) 


while rust stains may be removed by 
rubbing on salt and lemon juice and 
then exposing them to direct sunlight 
to dry. Salt in the laundry water is an 
old-fashioned but a helpful method to 
prevent colors from running, and keeps 
clothes from freezing while they are 
drying on an outside line in cold 
weather. A pinch of salt added to 
cream helps when whipping it. 


Removing Ceiling Spots 


Q.—I HAVE tried painting over a stain 
on the ceiling of one of our rooms, but 
the spot still shows through. What can 
I do to remedy this ?—G. H., Winston- 
Salem, N. C. 

A.—BEFORE you paint over the ceil- 
ing spot, mix some unslaked lime with 
alcohol and wipe over the stain. As the 
mixture dries, the alcohol will evapo- 
rate, leaving a layer of lime over the 
spot. Then proceed with regular paint- 
ing. 


Producing Colored Flames 


Q.—CAN YOU tell me some of the 
chemicals or compounds that will pro- 
duce colored flames when scattered onto 
the logs in the fireplace?—-B. D. O., 
Burlington, Vt. 

A.—For a bluish-green flame, use 
copper chloride, copper sulphate or, 
better yet, copper ammonium chloride. 
Potassium permanganate produces a 
purple flame, while ordinary boric acid 
or barium chloride wil! form a green 
flame. Red colors can be obtained by 
using strontium nitrate or lithium 
chloride, although the latter is rather 
expensive. The chemicals can be 
wrapped in a transparent cellulose ma- 
terial for easy application, or you can 
dissolve them in water, using a pound 
of the chemical to two quarts of water. 
In that case, pine cones or plain blocks 
of wood can be soaked in the solutions, 
dried, and then thrown on the fire. Best 
results are obtained when the chemicals 
are applied directly to the bed of coals 
or embers. 


Removing Rusted Screws 


Q.— WHAT is the best way to remove 
screws rusted into their seats?— 
C. B. V., Davenport, Iowa. 

A.—HEAT an iron poker red hot, and 
then hold it against the screw head. 
When sufficiently heated, the screw 
will probably turn easily. Expansion of 
the metal breaks the film of rust around 
the threads. 


Economical Rug Pad 


F. H., DULUTH, MINN. Heavy brown 
paper, of the kind used for wrapping, 
laid under rugs or carpets is useful as 
an economical substitute for a compo- 
sition rug pad. 
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MORE MONEY 
and a BETTER JOB! 


If you want to learn drafting as a profession—or if you want to learn drafting 
to advance in your present work—Engineer Dobe can train you at home in 
your spare time by his long established, proven-practical ““Work-Job” Method. 


Learn DRAFTING—at Home 


Engineer Dobe can prepare you just as he has trained thousands of 
successful students, aged 16 to 18 to past 50. His practical ‘*‘Work- 
Job’’ method requires no previous experience. High school education 
not needed. He offers you a real opportunity to get a complete 
training in drafting right in your home in a surprisingly 
few months. Trained draftsmen enjoy good salaries. Engi- 
neer Dobe teaches his students until thoroughly trained 
and until holding a good paying job. That’s Engineer 
Dobe’s guarantee, 
You’ll be amazed at the speed with which you can 
learn in your spare time by Engineer Dobe’s Prac- 
% tical Method. Send coupon TODAY for free book 
D vores: “Success in Draftsmanship.”’ 












Here’s a draftsman’s Complete Outfit, size 
set of tools—sent at 20x25”, furnished 
once (also a drawing to you. 
table) —all without 
extra charge the 
day you enroll. 


EQUIPMENT 
Given When You Start 


In Machinery, Building, Aviation, Elec- 
tricity, Transportation, Automotives— 
draftsmen must be used. Many trained 
draftsmen will be needed on better jobs 


at better pay and shorter hours. 











& ” 
Send for FREE BOOK §& ENGINEER DOBE, Div. 3391 Libertyville, fll. 5 
Mail the coupon today for FREE illus- 4 Send me your free book “Successful Draftsmanship”. : 
trated book “Successful Draftsmanship” g Please explain how you assist your graduates to g g 
and full details of Engineer Dobe’s re- g positions as draftsmen. 1 
markable trial offer that includes all g | s 
necessary tools and equipment. Learn g FOIE. ccuiiiviistomiuaiiiiinilagieiniiniiitntamyieniiaeasibtied + 
just how you can betrained successfully g fF 
me Themes Te: Wome spawn Bie, Tew Oe atc nn ai ccsccccnume cust a 
money. Now is the time to prepare. g a 
Don’t wait another day. Send the coupon 8 Tow | 
Sete Si ae Ine hs OE, tare are mene tain en snne te rnonenenen a 

Div. 3391 == i 
ENGINEER DOBE Libertyville, Mm. Stale, 

















Sell this MARVELOUS Tool 


eee / Famous Justrite COMBINATION 
SOLDERING '20% BLOW TORCH 


ON ENGINEERS 
Works Like Magic! 


CRAFTSMEN 
Actually astounding—newly _ per- 
WORK-RS fected, famous Justrite Combination 
ws Soldering Iron and Blow Torch gives 
GARAG: super, sizzling-hot blue-white flame 
MEN : if for soldering, light-brazing and gen 
eral shop, laboratory, engineering and 
repair work. Operates with 100% 
satisfaction on less than % cent per 
hour—fully guaranteed by reliable 31- 
year old company. 









MECHANICS 
SHEET METAL 

















Sells Like Wildfire—on demonstra 
STOVES tion! Start a good, clean, growing | $1260 to $2100 ear 
CHARCOAL business of your own—calling on me 
PUMP: chanics, engineers, plumbers, garage | — ae eee eee a ee GS ee oe ee GD aoe 
MACTRICITY men, battery experts, radio men, home | Men Women FRANKLIN INSTITUTE 
craftsmen, painters, sheet metal workers, | M K243. Rochest N. ¥ 
. ’ . : any 1938 Dept. K243, Rochester, N. Y¥. 
et Make up to $6 to $8 per day—full appointments a! Gentlemen Rush FREE list of 
or part time. expected 8 Government big pay positions 
FR EE: Benentional, New “‘ Distributor’s’Succ« 7 , FS 45 d FREE 32-page book describing 
' ,’’ to Distributors of Lid aesins Influence > ls } work nd telling how 
Justrite Combination Soldering lron and Bi Te not needed alarie youre, ork, an t 
Don't wait rite for Cc peo, Inf« mation’ Topayi ” S to qualify for a position. 
Justrite Mtg Dept. 1 Mail Coupon © 
2061-81 Southport Ave Chicago, ti. oda / Name 
| SURE. / Address 





RN MONEY nome 


IG Free Book in colors tells new easy way. You don’t need experience. 

We show you how to decorate beautiful Art Novelties right in your 
wn home by simple ‘‘3-step’’ method. No tedious study. Everything 
furnished, including supply of Novelties for you to decorate and Home- 
crafters Outfit. Big profit per piece for decorating. Many sit at home, and 
make up to $25 to $50 a week—full time or spare time 
WRITE FOR FREE LESSON joes) .cukeiy nese vin 

lesson absolutely free. Start 

right in decorating Gifts, Bridge Prizes, Toys, etc. More like fun than work and you 
earn as you learn. Hundreds making 
big money this fascinating way. 


No Canvassing You risk noth 
ing in sending 

for Free Lesson. Nothing to pay now 
¢ are so sure of your satisfaction 
that we give you an absolute War 
ranty backed by $1,000 Bond. Costs 
nothing to find out. “ Jpenings fornew 


workers now in every locality. Mail 
coupon immediately for Free Book 
and Free Lesson. Get started mak 
ing money at once. 





Fn FIRESIDE INDUSTRIES 
— $1-A, Adrian, Mich. 
ease send big Free Book and FREE 
Lesson This does not obligate me in 
any way. 


Name 


Address. 


FIRST 
LESSON 
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Are the stories of the great miracles of 
the past legend or fact? Is it possible that 
once the forces of nature were at the come 
mand of man? Whence came that power? 
Startling is the revelation that the strange 
wisdom they possessed has been preserved 
for centuries and today is available to all 
who seek a Mastery or Lire 


Send For Free Sealed Book 


Those today who have acquired these 
Cosmic truths find them simple, forceful, 
and the instrument by which they fashion 
a new and abundant life. Write the Rosi- 
crucians (not a religious organization). 
who have carefully guarded these age-old 
principles, tosend you the free Sealed Book 
which tells how YOU, too, may acquire 
this personal guidance. (The curious not 
invited) Address: Scribe B.S.G. 


The ROSICRUCIANS 


San Jose AMORC California 





Send for 
your copy 
TODAY 












RADIO 


TELEVISION, 
SOUND & ELECTRICITY 


Y » know the true facts 
t opportunities and re 





lio and related industries 
ok —40 pages 





irements in fr 
uld have National's new b« 


of information and illustrations 


i, NATIONAL SCHOOLS 
NATIONAL SCHOOLS 


Dept.PSR-1,4000 So. Figueroa Street, Los Ang les, Calif 
Please Send Fice Book 





Do You Like 









AIR CONDI- 
TIONING JOBS 


60,000 JOBS wil! open up in the skyrocketing air 
conditioning and refrigeration industry during the 
next few years, state employment authorities 
Thousands of those jobs are open NOW. Manu- 
facturers and distributors are clamoring for trained 
men. Get your training NOW .. . in time to qualify 
for air conditioning payrolls at the start of the big 
spring rush BIG FREE BOOK 

ent tells about the unlimited opportunities 
iN air conditioning and refrigeration 
and about how you can qualify for a 
job through Thermo Institute resident 
or “‘home-and-shop”’ training. 


: Fr r RMO Aik conpitioninc 


INSTITUTE, INC. 
Resident Schools — |!755-B Broadway, New York 
125-B West Hubbard St., Chicago 
194 S. Alvarado St., Les Angeles 
See 2 SS BSS SS ee SSE Se See SSeS ee 

g Please send FREE book and complete information on 8 














Try WHITTLING! 


It's Easy with One of Our 
Unique Construction Kits 


AVEN’T you often wished you 

had the Yankee knack of whit- 

tling—one of the best hobbies in 
the world? Our two copycraft kits 
are designed to simplify this fine old 
art to such a degree that anyone will 
find it easy to carve the figure of Hobo 
Hank (Kit No. 10) or Jumbo the ele- 
phant (Kit No. 11). 

Each kit contains a master model 
made of wood composition that shows 
every knife cut. All you have to do 
is to take the partially cut white-pine 
block in the kit and copy the model, 
as illustrated above where a person is 
copying Jumbo. 

We also have two other whittling 
kits—-No. 7 for making a sea captain 
and No. 8 for carving six different 
Scotties. 

In addition we can supply construc- 
tion kits for making a wide variety of 
ship models and a locomotive model. 
Each kit contains all the necessary raw 
materials for making the project, as 
well as blueprints and instructions. The 
complete list follows: 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in.....$1.00 
H. Cruiser U.S.S. Indianapolis, 
12-in. . 1.50 


J. Clipper ship Sea Witch, 13-in... 1.50 


MODEL-OF-THE-MONTH KITS 
M. Aircraft carrier Saratoga, 18-in. 1.00 
(Continued on page 21) 
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_MIDLAND TELEVISION, INC., 104-A, Power & Light Bidg., Kansas City, Mo. 3 


JOBS in RA 


be you are seriously ambitious to make this fascinating, well- 

paying field your life work—if you have fair ability and are 
willing to trein for success—write us. We’ll tell you how we 
train men—how we fit them for good jobs, and help them get 
the jobs—how we qualify them to take exams for two Gov’t. 
Licenses—how we prepare them for the glamorous future of 
television. A home-experiment course — with equipment furnished by 
us — followed by expertence-training in our modern laboratories. The 
only independent school with 441-line electronic television eqguip- 
ment. Affiliated with Columbia basic network station KMBC. Address 








WANTED—MEN 


to cast Christmas Goods, 5 and 10¢ Novelties, Toy Autos, 
Ashtrays, etc. Can be done in any spare room, base- 
ment or garage and no experience necessary. A 
rare opportunity to devote spare or full time to 
profitable work. WRITE DEPT. E. 


METAL CAST PRODUCTS CO. 


1696 Boston Road New York City 




















ORIGINAL 
WANTED fos": 
TOR, Een 
For Immediate Consideration 
Send Poems to 


Columbian Music Publishers, Ltd. 
Dept. 96 Toronto, Can. 


















Raise giant patented mushrooms! 
We supply materials and instruct 
with pictures. Our 25 Coast-to- 
Coast branches buy all crops. Big 
FREE book, photos tell if your cellar, 
shed, barn, ete., suitable. Write to- 
day. (Established 1908.) 


UNITED MUSHROOM CO. 
3848 Lincoln Ave., Dept. 338, Chicago 


‘HOME STUDY 


a yme Study Courses leading to Degrees In a and Sclences 
Philosophy Education; Writing; Psych ry; Chemistry 
Theology; Law; Agriculture; Business; Accounting; Sales; Ad- 











vertising; Public Speaking: Electrical, Civil, Diesel, Mechan- 
ical, Architectural, Aeronautical, Drafting, Radio, Air Condl- 
tioning, Refrigeration, Aatomotive and Chemical Engineering 


FREE 10-Day Examination of Course Selected. 


McKinley-Roosevelt College of Arts and Sciences 
4202 Clarendon Ave., hicago, Illinois, U.S.A. 












For several years, Diesel engines have been replacing 
steam and gasoline engines in power plants, motor trucks 
and busses, locomotives, ships, tractors, dredges, pumps, 
etc. And now the first Diesel-powered passenger Car is on 
the market. Our home-study course offers you a real op- 
portunity to prepare for a worth-while position in this 
new field. Write TODAY for full information. No obligation. 

American School, Dpt. D-146,Drexel at 58th, Chicago 


B 


AS 3 Ss Fascinating 
book on scientifically 
solved true crime cases sent 
absolutely free to those over 17. 
Also tells how to get into Scien- 
tific Crime Detection. Home Study. 
New opportunities. Travel. Steady Employ- 
ment. Experiencenot necessary. Very easy terms. 
Sete eets CRIME pErECTion ) epee 


F AME RICA, mL * c. & O. 
ette, Pre: Dept. 11A8, | Hunting ton w 































Auto, Diesel, Aviation Mechanics— Body, 
Fender repair, Painting, Welding. Learn 
with a few weeks practical train- 

ing. Write for FRE E BOOK, low tuition ER 
rate, and course interested in. EE 


McSWEENY SCHOOLS, Dept. 6-49 BOOK | 
Detroit, Mich., or Kansas City, Mo. 











ENGINEERING 


B.S. Degree courses in engineering: Electrical, 
Civil, Chemical, Mechanical, Mech. Drafting, 
Radio and Television, or Aeronautical. Intense, 
practical, thorough program. No extras for prepara- 
tory or review. Earn board if desired. Low tuition. 
inter March, June, Sept., Dec. Catalog. 

243 €. Washington Blvd., Fort Wayne, Ind. 


INDIANA TECHNICAL COLLEGE 


Learn Profitable Profession 
DO days at Home 


Salaries of Men and Women in the fascinatin ro- 
fession of Swedish Massage run as hi as $40 to 
9 Fo: per week but many prefer to open t a own of- 
‘ge incomes from Doctors, hospitals, sani- 
<= A and private patients come to those who 
qualify through our training. Reducing 
alone offers rich rewards for specialists. 
, Write for Anatomy Charts, sample les- 
son sheets and booklet— —They’ reFREE, 
THE College of Swedish Massage 
LZ 1601 Warren Bivd., Dept. 170, Chicage 
2 Successor to National College of Massage) 
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DEGREE IN 
TWO YEARS 
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YOU CAN LEARN TO 


me 










AT HOME—IN 
YOUR SPARE TIME 


A few pleasant hours a week of study 
and drawing during your term under 
our instruction should start you on 
fhe: road to earning money in the Art 


COMMERCIAL ART “cman 


CARTOONING 
Many of our most successful graduates never studied 
Art before enrolling with W.S. A. YOU have the same 
opportunity of becoming an Artist. Our proven, practical 
training is actually fun. Write for FREE BOOK—‘‘Art 
for Pleasure and Preofit’’. State age. 

STUDIO 131E WASHINGTON SCHOOL OF ART 








} 1115-15th ST. N.W. ASHINGTON, D. C. 
SECRET SERVICE BooK | 
one, - 


== 


For 80 Days Reading—No Money Down 
Cases — If You Act Quick ! / 
you this oeries book on Cri 
cret Service and Identification 
0 days f tree | ing nd no 
decide to keep it, “then send 
not, return it. WRITE TO- 
ra Literature will be sent hind te persons stating their age 


G. Cooke, Dept. 1361, 1920 Sunnyside Ave., ito. Ill. 


@ 
DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home that you can 85 





SELL! Course has 26 lessons and 600 illustrations. 
Send name and address for free details. Only 


RAYE BURNS SCHOOL, Dept. 20, Box 2194, ‘CLEVELAND, OHIO 











Print YourOwn 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, etc. 
Save money and time. Sold direct 
from factory only. Junior Outfit 
$8.85, Senior Outfits $12 and 
up. Do popular raised printinglike 
engraving with any of our presses. 
Print for Others, Big Profits. 
Pays for itself in a short time. 
Easy rules sent. Write for free 
catalog of outfits and all details. 


The Kelsey Co., F-33, Meriden, 
Vest-Pocket Adding Machine 
Sturdy Steel Construction. 50 

machine—guar- ? — 
anteed 5 years. On deliv ery, 


Adds, Subtracts, Multiplies, 

Divides. C: apacity, 999,999. - 

pay postman $2.50 (plus few . 
cents | Agpee— g oreign Free Trial 






























Countries send cash.) Your §@ 
money back after lOdaystrial one No 
if not satisfied. Thousands of joney 


satisfied users. Special Offer to agents. 


TAVELLA SALES CO. 
29 West Brway., N. Y. 














New, perfected low cost method. No mold 
or costly tools. You build your own equip- 
ment from plans we furnish. Easy to 
make pottery, statuary, giftware—in 
home or shop—to earn money. MEN 
—Send 10c TODAY for details. 


NATIONAL POTTERIES COMPANY 
13 W. 26th St., Room 7, Minneapolis, Minn. 














en, Coma. 


EARN MONEY esns.ce"ratee] 





eltclomeyeireye) | 
at Home 


Go as rapidly as your time and abilities permit. 
Equivalent to resident school work—prepares for 
entrance to college. Standard H.S. texts supplied. 
Diploma awarded. Credit for H. S. subjects already 
completed. Single subjects if desired. Bulletin on request. 
Specialized training is absolutely 
essential to Success today. Over 
150 noted Educators, Engineers and 
Business Men helped prepare our spe- 
cial instruction material, used by 
many resident schools and colleges, 
Navy and Province of Mani- 
toba, Can. Train at home for best-paying lines as 
listed below. No interference with present earn- 
ings while preparing for better job. 


American School, Chicago 


American School, Dept. H-14: 
Tell me how to at for succes: 
im School is tine in 2 ¥: 
Ele etrical Retrigeration 


Hig way Engineering 
Liberal Arts (College) 
Mechanical Engineering 


Business Management 
Civil E Senoerins 


e Law 
Diesel Ene Engineering 
} Electrical ‘Unainoering 
Name. 
Address 
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Our Construction Kits 


(Continued from page 20) 


Kit G is for an Elizabethan galleon 


N. Four U.S. destroyers, each 64- 

DUNG s ckatvatsnecataRiphanstaastcumetakniioan aioe 75 
R. U.S. cruiser Tuscaloosa, 11%- 

OO aE RE ae 1.00 
U. Hispaniola, the ship in “Treas- 

Sale Rei 50 
Z HMS. Bounty, 11%-in............... 1.50 
2M. Ocean freighter, 14-in................. 1.50 
3M. Yacht Nourmahal, 8%-in........... 1.00 
BE, CO CORO, BE Fi on nine ccccecesisccsctes . 1.50 
5M. Liner President Lincoln, 143 4-in. 1.50 


STANDARD SHIP MODEL KITS 


Fr On Do Pp 


Whaling ship Wanderer, 20%- 


in. hull, 27% in. over all............ 7.40* 
Spanish galleon, 24-in. hull, 30 
eo” a ers 6.95* 
Battleship U.S.S. Texas, 3-ft..... 7.45* 
Elizabethan galleon Revenge, 
25-in. hull, 28 in. over aill............ 7.25° 
Farragut’s flagship Hartford, 
steam-and-sail sloop-of-war, 
33%-in. hull, 41 in. over aall...... 8.45* 





Kit IL—HO-gauge locomotive model 


Privateer Swallow, 12%-in hull, 


Br i NE II sai insnotsencovetnxiskics sence . 4.957 
V. Clipper Sovereign of the Seas, 
20%-in. hull, 26 in. over all........ 4.957 
Y. Trading schooner, 17%-in. hull.. 4.907 
2S. U. S. Navy destroyer Preston, 
IN, TR i ciciisinicasuncassmicesiansticosesiin 5.95* 
3S. Constitution (“Old Ironsides’’), 
21-in. hull, 31 in. over aill............ 6.50* 
4S. Clipper ship Great Republic, 
31%4-in. hull, 42 in. over all...... 8.40* 
5S. Coast Guard patrol boat of new 
165-ft. class, 20%-in. hull... . 4.95* 
6S. Brig Malek Adhel, %-in. scale, 
20-in. hull, 33 in. over all, 
frame-and-plank construction.. 9.757 
8S. Fishing Schooner’ Bluenose, 
17%-in. hull, 22 in. over all 4.957 
9S. Whaleboat, 14 in. long; partly 
shaped hull and raw materials 
for making all equipment . 2.75T 
MODEL LOCOMOTIVE KITS 
1L. Model locomotive, Hudson 


type HO gauge. Kit contains 
all the necessary sheet brass, 
brass tubes, rods, wire, springs, 
fiber, screws, boiler head, lad- 
der strip, six driving wheels, 
and ten pairs of wheels for 
trucks . 9.95* 
(Continued on ‘page 22) 
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GEE... 1d sure like to 
have real HE-MAN ¢ 


muscles ! 


So would |, but it 
takes a long while 


yy 3 f 
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—says 
Charles Atlas 


* 


5 


er 
s 











Til Prove in 
the first 7days 
YOU can have a 
Body like Mine! ' 


No other Physical Instructor 
in the World has ever DARED 
to make such an offer! 


ON’T get the idea 
that it takes a_ lot 
of time and _ hard 

work for you to. get 


smashing strength and power- 
ful muscles! And don’t think 
you need a room full of con- 
traptions. 
Both these 
bunk—and I have 
it. All I need is 7 days 
to prove what I can do for 
you! And I don’t need any 
gadgets either. In fact, I 
don’t believe in artificial 
methods that may strain 
your vital organs for life! 


NATURAL Methods 
Are All | Need 


ideas are all 
PROVED 


Above you see an actual 
photo of how I look to- 
day. No muscles have been 


‘painted on.’” This is the 

camera's honest proof of what I did for MY body 
i'm ready to prove what my secret of Dynamic 
can do for YOURS! 


I used to be a physical wreck, 


Now 
Tension 


a 97-pound weakling— 


flat-chested, arms and legs like  pipestems. I was 
worried I studied myself. Then I found a new way 
to build myself up. A way that was simple, natural, 


“Dynamic Tension’’ is what I called it. 
I had the body that has twice won the 
World's Most Perfectly Developed Man.” 


quick and sure! 
In a short time 
title of ‘*The 


This Secret Has Helsed Thousands 
of others now know from their own personal 
They 


Thousands 
experience what Dynamic Tension has done for them. 
were just as frail and puny as 
I once was Now they are 
life-sized examples of what a 
man can and ought to be. My 
interesting booklet, filled with 





pictures, tells my story—and 
theirs. 
This little coupon brings 


you my free book, which tells | 
all about it. No cost or obli- | 
gation. | 
I just want to give you proof }}| 
that I can do for you what 
I have done for so many 
others: give you broad, power- 
ful shoulders, biceps that bulge 


This Sterling 
Silver Cup Being 
Given Away 

This valuable cup 


stands 14 _ inches 
high on a black 














with smashing strength, a mahogany base 
chest which stands out solid, | I will award it 
and muscular and an_ evenly to my pupil who 
developed body that will make makes the most im- 
others look like dwarfs next provement in his 
to you. Mail this coupon development within 
TODAY! CHARLES ATLAS, the next 3 months. 
Dept. 11, 115 East 23rd St., 


New York, N. Y 
So SA LF A NN NTE IR ET rem wu 
CHARLES ATLAS, Dept. 11, 

115 East 23rd Street, New York, N. Y. 


I want the proof that your system of Dynamic Tension 


will make a New Man of me—give me a healthy, husky 
body and big muscle development Send me your free 
book, ‘‘Everlasting Health and Strength.’’ 
Name 

(Please print or write plainly) 
DRIOGE  crrcisriisiistthiniinitigianismpiiincininmnmsinmmall 
ON -ccncancervchiinsssantntinabiasiassetapeciesenvt BBD. ccretenedtivinss 

in this magazine. 21 











TRUTH ABOUT 
DIESEL 





®Profusely Illustrated 


® Clearly told 

® Authoritatively writ- 
ten. 

®A standard by which 
you can judge the im- 
portance and signifi- 
cance of this field to 
the world today. 


The “March of Diesel.” 32 pages. 8 graphs. 
104 illustrations. 2 colors throughout. 


A FREE COPY of the “March of Diesel” will 
be sent without cost or obligation (while 
supply lasts) to those men who are interested 
in the history, the growth, the magnitude 


and the future of the Diesel 


BOSTON, | 16 Brookline Avenue 

NEW YORK, 3! -32 Queens Bivd., L.! 
DETROIT, 2345 W. Lafayette Bivd 
CHICACO, 2006 Larrabee Street 
MEMPHIS 43! Monroe Avenue 

LOS ANCELES, 20! 2 San Fernando Road 
SEATTLE, 5O7 Westlake North 
VANCOUVER, B. C., 1365 Granville Street 


HEMPHILL DIESEL SCHOOLS 


‘Use Nearest Address Shown Above) 


City 


B ye yse send “March of 


State. 








BIG MONEY from 


how to gr atly in 


how you gre y - 
POULTRY (24 
! or secure a ened dame 

in 2 


ig poultry plant 





ay gle my By RR. 1 - 
i ou FREE. Mail co 
eee eS Ee Tee ee ee ee ee ee ae oe 

~ SCIENTIFIC POULTRY RAISING 
ARRY M. LAMON, 


uw 

Dept. 205- B, Adams Center, N 
Please e your FREE Book ab« canis 
a ; 


_ 
Pres.. § National Poultry Tactitute, 


raising, and tact 
( 








ipon today 
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‘No. 8 Whittling kit for 





Our Construction Kits 


(Continued from page 21) 





Kit U—"Hispaniola" of "Treasure Island" 
2L. Supplementary power unit for 
the locomotive 1L. Consists of 
specially built electric motor 
(6-v.) and worm and gear........ 

MISCELLANEOUS 


No. 4. Solid mahogany book 
trough 22% in. long, 9% in. wide, 
and 24%4 in. high over all. Ready 
to assemble, with finishes. 

No. 5. Solid rock maple hanging 
wall rack with one drawer, 19% 
in. wide, 33% in. high. Ready to 
assemble and stain included........ 

No. 7. Whittling kit with two 
shaped blocks for making sea 
captain 5% in. high 


4.50 


cee 
six dif- 
ferent Scotties. Each is 2 by 2% 


in., sawed to shape . 1.00 


Here is Rob, 
one of the 
six Scotties, 
all different, 
that can be 
made from 
our special 
whittling _ kit 
No. 8 in the 
list above. 
Six shaped 
blocks are 
in each kit 


No. 
making 
Hank novelties. 
model 5% in. high 1.50 
o. 11. Copycraft whittling kit for 


10. Copycraft whittling kit for 
one of several Hobo 
Includes master 


5.30* 


5.75* 











Brand 


New 


Featherweight Model 
NOW —_ 39% 
10¢ oc: Day Cash 


On Easy Terms 


VERY LATEST 





Send No Money—10 Day Trial 


Here at last—is the perfect family portable—the most rev- 


olutionary achievement 
a 
model 
— and every essential feature. 
ng 
complete model. 


in typewriters. Think of it— 
complete, FEATHERWEIGHT. _ streamline 
with standard 4-row keyboard, standard paper 
Priced at a great sav- 
Positively a mechanical jewel. Not a toy or in- 
The only Real Portable—mechanically 


fully 


perfect and complete in every respect, yet so light a child 


can carry it with ease. 


Fits into small brief case or table 


drawer—only 2% in. high. Guaranteed to last years. 


appreciate its superiority. 


[INTERNATIONAL TYP TYPEWRITER | EXCH. 










Byte man ‘eed nesronsrevessnelMorcccenssesscire J 


nly by actually seeing and trying ti this amazing portable can you 
b... » Rpecee ¢ Cc joupen pelow w without risk.‘ 


Dent. ‘107 1 
roe Sts., Chicago 


Please send the DeLuxe no FE ATHERWEIGHT Portable F. B. 
Chicago, on 10 days Trial. If I decide to keep it I will pay $389. 50 
cash or $3. 00 a month nntil $42.50 term price is hath + Or, if Lam 
not perfectly satisfied I can return it within the 10-day trial period. 1 
For quick shipment give references and occupation 


lin and Mon 


Name 


Address 












Saves all patenting ex pee ex- 
cept first government Max- 
imum protection. Booklet free. 


AMERICAN PATENTS CORPORATION 
Department 3-E, Washington, D. C. 







* 
* 
* 











PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 
Form, “Evidence of Conception’? and instructions, 
“How to Establish Your Rights’—FREE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washirgton, P.C. 











> Va 


The Plastex Industry needs manufacturers on small scale 
and for big production of Lamp and Clock Stands, Art 
Goods & Novelties in Plastex and Marble imitation. 
Experience unnecessary. %c material makes regular 10c 
store sellers. Rubber moulds furnished for speed pro- 
duction. Small investment brings big returns. Ambi- 
tious men have chance for rea! prosperity. Our free booklet will 
interest and benefit you. Plastex senustriog, Dept. 2, 1085 
Washington Avenue, New York, 














Inventions Promoted 


Patented or Unpatented. 
years. 
or write for information. 


In business over 30 
Send drawing and description or model, 
Complete facilities. 


References. 


183-D Enright, 





RAISE, 


ADAM FISHER COMPANY 
St. Louis, Mo. 


FROGS | 





GIANT 


































































































dr 
$5. 
en 
yo 
co) 
é. 
making elephant Jumbo. Con- Pi. 
tains a model of the animal, 3% FREE 7) Good Prices Year Round! = 
in. high; whittling block, V- Book (By = 
HOW TO OBTAIN A PATENT shaped carving tool with han- WE BUY i otwn: Breeder aye20,000 
’ : anes P ai 5 ‘ ly. Start with i 
a tten by a Former Member of the — dle, brush, and paint 1.50 creek lowland. Free book showssketch, an 
oy 7 g orps (1922-24) o he 7 . 4 ss S ? Womenstart Eve: tate 
Patent Office wt wg w aa S — at b: eee Note: If you live west of the Mississippi River or in Canada. foe what others ope doing. Send no money! Just write your 
your idea, you should take steps to appls for a S | Canada, add “| cents to all prices marked ey on ue American Frog Canning Co. "Dept. i84-a)”" “New Orleans, La. 
Patent at once. Your fir ep is to get thi ree Book. terisk (*) and 25 cents to all prices marked with a ey 
E Th interestin illustrated book contains valuable in dagger (+) Operator Follow This Man 
ormation t houl e t te ‘ ll ) . 
fort rou ild hav I eh Ils you fully how to No. 38 Secret Service Operator No. 38 is on 
( t ( t ir i lea in the qu cke Wal With . : the job! Running down Counterfeit - 
Free Bool u will a a Re lof In — Gang. Tell-tale finger prints in mur- _— 
vention’’ form on which you can ea ily rec i your idea dered girl’s room. Thrill, Mystery. a 
Personal and Confidential Service: Your case will be Popular Science Monthly, Dept. 18A The Confidential Reports aan 
personally handled only by a Registered Patent At 353 Fourth Avenue, New York, N. Y. Free of operator Wie pole ae 
torney who is also a Former Member of the Examining lease send me C. O ) t = 
Corps of the U. S. Patent Office. All communications Plea nd me D. K get ee Se e.. we 
will be ictly confidential I will pay the postman the price shown above plus pe xt at heme, — time. Write g 
ev t 3 postage ful ) » ‘ang ‘ « t t 
MAIL COUPON TODAY for FREE PATENT BOOK, ff | a se 2 pee. ae only to persons stating their age. 
and RECORD OF INVENTION Form. ; — Institute of Applied Science 3 
nyside 
Cc A R L M 1 L L E R | Name Dept. 1361 Chicago, Wi. 
| 
REGISTERED PATENT ATTORNEY Adeese e 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE , Tes aviteyiks Wa nted Ma 
i 3503 Woolworth Bidg., Dept. 18-C, New York Ze City P State BP 
MILLER BUILD? P i (Print name very clearly.) } x! 
UILDING, DEPT. 18-C, WASHINGTON, D.C. EF 5 Se | Patented or Unpatented 
] b+ RO sand me your free Rook, Ney to Obtain a Pat- H order, you save the C.O.D. charge Remit by Get 
money order, check, or registered mail. This offer We have been successfully selling inventions, Im: 
NAME a made only in the United States and Canada. | patented and un patented, since 1924, Write 
| AME | 0 see note above for proof, and tell us what you have for sale. _ 
7 oe 
B appress i) Chartered Institute of American Inventors su 
ae Dept. 3, Barrister Building Washington, D. C. 
22 I mention POPULAR SCIENCE MONTHLY when answering advertisements in this magazine. POPULAR SCIENCE MONTHLY JA 





1500 NEEDED 


INVENTIONS 


1936 Edition of this remarkable source book 
for inventors by R. F. Yates tells what to 
invent, what inventions manufacturers are 
_, looking for, what will pay most money. Also 
gives new scientific discoveries important to inventors. Ena- 

les you to work on inventions that pay. Simple, practical ideas. 
Large cloth-bound i 





E book, 250 pages. Don’t 
waste time. Send $2.50 today, or send $4.00 
for this greet book and INVENTORS’ SELLING 
GUIDE w ich tells you where and how to sell safely 

our pat do ed inventions to its list of 
nearly 1000 buyers. Everything ou must know 
Selling Methods, Law, Royalty Contracts, Financing, 
Finding Buyers. 224 pages. cloth $2.00. Send no 
money if 700 prefer C.0.D, shipment. Money back 
if not satisfied. 


Write for FREE catalog of valuable books for in- 
ventors and sample pages of above books. 


DONLEY PUBLISHING CO. 








New York, N. Y. 















PICK UP 
DOLLAR BILLS 






509 Fifth Ave., Dept. S-1, 
© Make up to $20.00 a day 


le showing women how to 


| keep doors from slamming. 
New JAY-WAY door hold- 
er SNAPS into place—no 
= screws, no attachments. 
Homes, offices, hotels, hos- 
. >pitals—all prospects. Only 
-~ 50c. You should sell two 
in every home. Write for 
special offer to agents. 


JAY-WAY Company, Dept. 19 


350 Madison —, 





































100% improvement Guaranteed 


We build, strengthen the vocal organs— 
not with singing lessons—but by fundamentally 
sound and scientifically correct silent exercises . . 
and absolutely guarantee to improve ony singing 
or speaking voice at least 100% ... Write for 
wonderful voice book—sent free. Learn WHY you 
can now have the voice you want. No literature 
sent to anyone under 17 unless signed by parent. 


PERFECT VOICE INSTITUTE, Studio 1361 
64 E. Lake St., Chicago 














TRIAL LESSON IN 


- DRAFTING 


More good jobs now in Drafting. Learn AT HOME 
in —- time (or at our Chicago School)—Send post 
card for FREE TRIAL LESSON and see how easy 
to learn and get a good job. 

CHICAGO TECHNICAL COLLEGE 
A215 Tech. Bidg., 118 E. 26th St., Chicago, Ill. 
If you can go away to college to learn Drafting, 

Ungineering, Architecture, Lecericnt , Air Con- 
ditioning or Radio—send for FREE Blue Book. 
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your patent 
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entability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Victor Bidg., Washington, D.C. 
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Helicopter Flights 
Set New Records 


ALL world records for flight in a 
helicopter—a type of aircraft that 
rises vertically under its own power— 
were reported broken not long ago by 
a German aviator named Rohls. He 
flew a craft of new design, driven by a 
single 160-horsepower motor and em- 
ploying a pair of three-blade propellers 
on vertical hubs to sustain its airplane- 
like fuselage in the air. The machine 
attained an altitude of 8,202 feet, re- 
mained in the air one hour and twenty- 
one minutes, and maintained an average 
speed of seventy-six miles an hour over 
a course that was more than twelve 
miles in length. 

It traveled ten miles nonstop in a 
straightaway line and fifty miles non- 
stop in a flight returning to the point of 
take-off. France previously held the 
world’s altitude record of 518 feet, the 
duration record of one hour and three 
minutes in the air, the sustained-speed 
record of twenty-eight miles an hour, 
and the return-to-take-off distance rec- 
ord of twenty-seven miles, all established 
in November, 1936, by a Breguet-Do- 
rand helicopter. A Fiat helicopter estab- 
lished for Italy the previous world’s 
straight-line distance record of approxi- 
mately one mile. 

The remarkable extent by which 
some of the new marks surpass the 
older ones emphasizes recent progress 
in the design of helicopters. Many air 
experts envision craft of this type as 
playing an important role in the future 
of aviation—both for civil use in pri- 
vate flying, and for military use, where 
observation planes that could hover 
motionless in the air might replace 
captive balloons. 


Gold Replaces Silver 
in Mirror Making 


SILVERING mirrors may give way to 
“gilding” them as the result of an 
economical new method of depositing a 
backing of pure gold on glass. The 
British discoverer of the chemical proc- 
ess, Prof. Charles S. Gibson, recently 
exhibited a six-inch convex mirror suc- 
cessfully coated with only a fraction of 
a cent’s worth of gold. The thickest of 
the coatings measures about one two- 
hundredth of the thickness of this page, 
while by varying the method it is pos- 
sible to produce a film of gold so thin 
that it is transparent, and takes on a 
beautiful greenish blue color when light 
shines through it. Thickness of the gold 
is regulated by altering the conditions 
under which the process takes place, 
and the quantities of materials used. 
The golden backing is declared easier 





FIND OUT NOW IF 
YOUR INVENTION 
IS PATENTABLE 
It is not necessary to make 
an expensive model or fin- 
ished drawings. A descrip- 
tion and sketch is all we 
need to help you. The im- 
portant thing is to get 
started now, just as quickly 
and as economically as 
possible. But first, send for 
our free Patent and Sell- 
ing Guides. Know where 
you stand now In regard to 

Patent Protection. 


OUR FREE BOOKS 
TELL YOU WHAT 
EVERY INVENTOR 
WANTS TO KNOW 
They tell you why delay cca 
prevent you from securing 
Patent Protection. How to 
avoid costly mistakes. How 
to get your invention sale- 
able as quickly as possible. 
Whom to sell it to. How 
patent laws protect you. 
What a Patent costs. What 
kinds of Patents are grant- 
ed. The importance of se- 
crecy in Patent matters. 
How a skilled Patent At- 
torney can secure you bet- 
ter Patent Protection. The 
difference between a good 
patent and a worthless one. 


Cc. A. SNOW’S 62 
YEARS OF EXPE- 
RIENCE CAN BE 
OF REAL VALUE 
TO YOU 
We have served inventors in 
every state in the Union 
. » « In every field of in- 
vention. tn fact, we have 
secured Patents for inven- 
tors in every civilized na- 
tion in the world. To help 
inventors get started with- 
out delay, we offer a con- 
venient Deferred Payment 
Plan. By this plan, the 
cost of your patent is 
spread over several months. 


YOUR PATENT 

APPLICATION 

PERSONALLY 
PREPARED BY A 
U. S. REGISTERED 

PATENT 
ATTORNEY 

Every member of our firm 
Is a U. S. Registered Pat- 
ent Attorney. Therefore, 
ur patent application will 
be carefully prepared in 
strict confidence by a skilled 
specialist. A specialist who 
will secure for you the 
broadest possible patent pro- 
tection, because, as a mem- 
ber of our firm, he has a 
peneenss pride in your pat- 


ent. 
But no one can help you un- 
til you take the first step! 


Send for These FREE 
Patent Guides Today 
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for inventors by return mail. No obligation 
on my part, 

















I aicdsicadadstcismenevesrnsecteatieasaes 
TO START PIAA a aa | produce, and more resistant to cor- 
Many 1938 / Crentiia, tnctitute rosive chemicals, than the conventional I Sy ha Fis hc iss tee sbacds di phvsiaeese 
Soestatmente Pi Rochester, N. Y. silver coating. While the process was 
pores ootash ERED list of Ueas, | developed primarily for scientific pur- SP oc.102cnntiecrsencatalieiecaeniae eae 
Get Ready y 32-page book describing salaries, | Poses, it appears to be perfectly ap- 
Immediately 9 hours, work. Tell me how to qualify : I : P 
site ” for appointment. plicable for producing decorative house- espa, Me Oe ET rr oe 
al oupon Seas j 
oday 7. ‘Name hold mirrors as well. 
SURE. 7 Address 
JANUARY, 1938 Please mention PopuLar Science MONTHLY when answering advertisements sn this magazine. 23 





























FISHER 


FACTS 











SEALING STEEL for SAFETY 


in the UNISTEEL BODY by FISHER 


ISHER engineers are frequently asked: 

where done the Unisteel Body differ 
from steel body building precedents? What 
is the chief difference between it and steel 
bodies of the past? 
The answer is simple. Fisher engineers do 
not build an all-steel shell and then add the 
braces and supports. In the Uni- 
steel Body the outer steel panels, the inner 
steel structure and all steel reenforcements 
are fused into one single solid steel unit. 


necessary 


‘rom the famous steel Turret Top to the 
heavy ribbed steel floor, the Unisteel Body 
is not only all steel — but all one weave- 
proof, shock-proof glorified steel structure 
with no semi-solid joints. 


You can see what a difference this makes in 
the smooth, unbroken contours of its built- 
in beauty. You can feel the difference in the 
luxurious silence of its interior, even when 
the going’s rough. For, as a matter of fact, 
the Unisteel Body is not only insulated 
against heat and cold—but against road rum- 
bles. inside vibration and outside noises, too. 


Remember these facts before you decide 
what your 
next car will 
be. Look first 
at the General 
Motors cars— 
the only 
with Unisteel 
Turret 
Body 


Ij | ne 
isner. 


cars 


Top 
by 





Where 
together 
When finished, the 


proot unit, 


steel meets steel in the Unisteel Body, it is solidly fused 
there are no weak links, no joints to loosen and rattle. 


Unisteel Body is all one shock-proof, weave- 
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YOU'LL BE AHEAD WITH A CHEVROLE ne ti in style, in comfort, 
in safety. For Chevrolet,“The Car That Is Complete,” is the only 
car in its price class with Unisteel Turret Top Body by Fisher. 


STEEL STEEL 


TWO STEEL PANELS 
a . ROOF RAILS 
TURRET TOP alata FUSED TO FORM 
CENTER PILLAR STEEL BODY 


PANELS REENFORCED 


SAFETY PLATE GLASS 
ALL AROUND 
i 


STEEL 
CORNER 
PILLARS 


STEEL COWL 
AND DASH 


STEEL REAR 
END BRACING 


STEEL ROCKER 
PANELS 


STEEL CROSS 
MEMBERS 


OUTER AND INNER 43 
STEEL DOOR PANELS 
FUSED TOGETHER 


STEEL FLOOR 
FUSED INTEGRAL 
WITH BODY 


INSULATED AGAINST NOISE, HEAT AND COLD. Not only is the Unisteel 
Body shock-proof and weave-proof— it is a quiet body. The insula- 
tion keeps the interior quiet by muffling outside noises and absorb- 
ing all body and chassis noises. The insulation also helps to keep 


the interior warmer in winter, cooler in summer, 







GENERAL 
MOTORS 





ON GENERAL Morors CARS ONLY: 
CHEVROLET « PONTIAC « OLDSMOBILE « BUICK « LASALLE « CADILLAC 
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Real air raids on modern 
cities have not fulfilled the 
dire predictions that alarm- 
ists had made of them 


_ 


RAYMOND J.BROWN 
idder 


By ARTHUR GRAHAME 


INCE shortly after the World War 
ended, we have read and heard much 
about marvelous new weapons that 
were going to win “the next war” be- 
tween major powers. We have been told 
that swarms of airplanes would bomb the 
world’s greatest cities into piles of smoking 
ruins—or at least win the war before a 
soldier could march across a frontier, by 
pulverizing transportation arter- 

ies and destroying concentra- 

tions of troops and war materials. 

Monstrous land battieships would 

crush resistance beneath their 

ponderous tracks, while deadly 

little tanks would spin across- 

country so fast that there could 


be no effective defense against them. 
Gases would suffocate and poison sol- 
diers and noncombatants alike. Germs, 
death rays, and new explosives of ter- 
rific power would reduce the infantry- 
man, who for centuries has ruled the 
battlefields of the world with his rifle 
and his bayonet, to the ignoble role of 
a mere mopper-up after the devastat- 
ing new machines of Mars. 

For several years, the general staff 
of every first-class military power has 
been assailed with raucous advice from 
proponents of the various new weap- 
ons. “The next war will be won and 
lost in the air!”’ shouted the ardent 
disciples of the late General Gulio 


¢ Test-Tube Conflicts Put Latest Weapons onTrial « 











This German tank came to grief in the proving 
ground of the Spanish civil war. Right, rebel 
soldiers examining a captured Russian machine 








Douhet, Italy’s prophet of air power. 
“Stop spending good money for cannon 
and rifles that the enemy won't give you 
a chance to use. The airplane is the 
only worth-while weapon, and the only 
defense against airplanes is more air- 
planes!"’ Other enthusiasts were as in- 
sistent that only tanks and armored 
cars could do anything useful against 
the machine gun and other modern de- 
fensive weapons. “Get rid of those use- 
less horses— cavalry and horse-drawn 
guns are things of the past!’’ advised 
believers in motorization and mechan- 
ization. And scoffing chemists asked: 
“Why waste time and money on planes 




























Can planes sink ships? 
Above is shown the dam- 
age done by bombs 
dropped on the liner 
"President Hoover" off 
Shanghai as at right 


and guns and tanks, when gas can do 
your work cheaper, and more thor- 
oughly ?”’ 


Ga eee officers, what- 
ever uniform they wear, usually 
are realists who are somewhat on the 
conservative side. Most of them put 
their trust in the often-proved combat 
team of infantry and artillery. But no 
general staff can afford to give any 
other general staff a chance to get 
ahead of it, so they all experimented 
with the new weapons. They spent many 
millions of the taxpayers’ dollars for 
them. They learned all they could about 
them from maneuvers and 
war games, but military op- 
erations are very much like 
football plays—almost any- 
thing will “go” on paper. It 
was only in the fiery crucible 
of real war that the value or 
lack of value of the new 
weapons could be determined. 

When lItaly’s legions 
marched into Ethiopia, the 
military experts of the world 
found what they wanted—a 
test-tube war. When Spain 
exploded into murderous civil 
strife they found another and 
a better laboratory of battle. 
Italy, Germany, and Russia 
grasped the opportunity’ to 
try out their new war ma- 
chines while they furthered 
their political aims. They sent 
planes, tanks, and other weap- 
ons of attack and defense, 
with trained men to use them, 


to the rebels or to the loyalists. And 
when Japanese armies stormed into 
China in undeclared but ruthless war, 
the intently watching experts got still 
another chance to judge how important 
a part the new weapons are likely to 
play in the next struggle—if there ever 
is one—between powerful and evenly 
matched nations. 

What the military experts have 
learned from this experimental warfare 
has been surprising to many of them, 
distinctly disappointing to the more 
rabid advocates of some of the most 
modern weapons, and considerably en- 
couraging to nonmilitary persons who 
had seemed to be earmarked, either as 
fighters or as noncombatants, to be 
future victims of the new war machines. 

The airplane is the new weapon whose 
performance has been watched with the 
keenest interest. Of course, war planes 
were used in the World War. But the 
aircraft of to-day fly something like 
three times as fast, more than twice as 
high, and at least ten times as far as 
did the planes of twenty years ago. 
New bomb-sighting devices have im- 
proved the marksmanship of airmen 
tremendously. In theory, at least, ac- 
curate bombing now is possible from 
any altitude from which the target may 
be seen. 

No air force of the future can hope 
for quite so complete a push-over as the 
recent African war set up for the Italian 
airmen. The Ethiopians had no air 
force, and practically no ground defense 
against air attack. The Italians had 
complete mastery of the air without 
having to fight for it—an advantage 
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that no air force ever will have in a war 
between powerful nations. 

And yet the air force played a dis- 
tinctly minor role in winning the war 
for Italy. Planes, the Italians found, 
were very useful for long-range scout- 
ing, and in a few exceptional situations 
they were valuable as food carriers. 
They were moderately successful in 
bombing and machine-gun attacks on 
poorly disciplined and half-disorganized 
ground troops. Airplane bombing some- 
times was used in preparing the way for 
an advance of the infantry, but it wasn’t 
nearly so efficient for that purpose as 
an artillery barrage. Bombing attacks 
on towns killed a few hundred or a few 
thousand noncombatant natives, but 
they did little or nothing toward achiev- 
ing the military decision. 


HEN the Spanish civil war started 

in mid-July of 1936, the Spanish 
Army had a couple of hundred air- 
planes, but they were of obsolete types, 
and they took little part in the confused 
fighting of the first few weeks of the 
struggle. But by early September, Gen- 


Spanish loyalists carrying 
a modern machine gun and 
its ammunition into action 
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eral Franco’s rebel army had been sup- 
plied with skilled German military 
airmen flying Junkers bombers and 
Heinkel fighters, and equally good Ital- 
ian aviators flying Savoia-Marchetti 
bombers and Fiat fighters. The loyalist 
forces had been reénforced by Russian 
flyers in planes that are almost exact 
duplicates of our Boeing bombers and 
Curtiss fighters. 

The Russian aircraft proved to be 
superior to both the German and the 
Italian, but the rebels had by far the 
larger number of planes, and won con- 
trol of the air. 

When that happened, air-minded ob- 
servers expected that the world would 
be given a tragic but impressive demon- 
stration of what aircraft could do to an 
enemy city and its in- 
habitants. The callous 
cruelty of both armies 
had shown that non- 
combatants had no hope 
of mercy from fighters 
on the other side of the 
deadly Spanish family 
argument. 





Although motor trucks for transporting troops are fine 
in theory, the Italian soldiers shown above in Ethiopia 
found they had to resort to mule packs in rough terrain 


Rebel planes attacked Madrid with 
the avowed object of breaking the ci- 
vilian population’s “will to resist.’ Lit- 
tle bothered by the loyalists’ feeble 
antiaircraft batteries, they flew low and 
bombed viciously and persistently. Us- 
ing from twenty to fifty planes, they 
attacked thirty times in less than two 
months. They killed hundreds—perhaps 
thousands—of defenseless noncombat- 
ants. But at the end of those two 
months of flying terror, the people of 
Madrid still were going about whatever 
business the war had left them. and 
they weren't begging for peace. Four 
of the city’s movie theaters, which never 
had closed, were showing to good crowds 
every evening! Bravery isn’t confined 
to men who (Continued on page 134) 





Antiaircraft defense has proved surprisingly effective. 
These Chinese gunners are watching for Japanese plars 
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Dewees Cochran painting eyebrows on a 
doll head modeled from a real child. 
Reproducing features, expression, com- 
plexion, and even freckles, the doll's 
face presents a remarkable likeness 


The young subject and her finished doll 
are seen below. Note how the artist has 
captured the personality of the child in 
a tiny figure less than two feet tall 
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Dressing the doll. Every detail of the sitter's costume is copied in the diminu- 
tive garments, which are specially made for Miss Cochran by a skilled seamstress 
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DOLL 


ORTRAIT DOLLS, modeled after chil- 
dren or adults by Dewees Cochran, New 
York painter and sculptress, reproduce 
all the details of features, hair, and 
complexion found in the original. Supple- 
menting conventional sculptor’s tools with 
dental instruments for fine work, Miss Coch- 
ran models the amazingly lifelike figures from 
real life, or from written descriptions and 
photographs, one full face and one profile. 
The doll head is first shaped in a claylike 
material. From this a plaster mold is made in 
which the head is cast in a virtually un- 
breakable substance that simulates actual 
skin texture. 

Hair closely matching the original is used 
to fashion a realistic wig, and the face is 
tinted to the correct flesh tones. Bodies are 
fashioned from another unbreakable compo- 
sition material, while the hands are made of 
hard rubber. A skilled seamstress turns out 
diminutive clothes that are perfect miniature 
reproductions of the costumes worn by the 
actual model. The portrait dolls, which re- 
quire about five weeks to complete, are made 
in proportion to the size of the child or adult, 
running from fourteen to twenty-four inches 
in height. When a photograph of the child is 
compared with a similarly lighted photograph 
of the portrait doll, it is almost impossible to 
distinguish between the two. 
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Working from photo- 
graphs, the artist first 
models the head in clay. 
In this process she uses 
several dental tools, in 
addition to scalpels and 
regular sculptors’ aids 


When the clay model is 
completed, it is used in 
making a_ plaster-of-Paris 
mold as seen at the right. 
Below, the mold is being 
filled with the special 
composition material from 
which the head is to be 
cast. This produces a vir- 
tually unbreakable head 
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Fresh from the mold, the head 
is sandpapered to a skinlike 
texture and painted to match 
the natural complexion of the 
subject before hair is added 


The body is formed of unbreakable composition material and the hands 
of hard rubber. Dolls are from fifteen to twenty-four inches high, 
depending on the size of the child. The finished doll is seen above 
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When the proper altitude is 

reached, the transport is re- 

leased from the carrier plane . 
str 
clu 
co 

Giant Plane Boosts Transport Aloft 

DESIGNED to enable a heavily loaded supports the smaller seaplane in a q 


transatlantic plane to take off, the giant special cradle. When sufficient altitude 
composite aircraft shown in the photo- and flying speed have been reached, 
graph above is now being tested in’ the planes separate, and the large lift- 
England. Carrying no pay load and a_ ing plane returns to its base while the 
minimum of fuel, a huge flying boat smaller craft speeds cn. 


Cream Replaces Silk Stockings 


LIQUID cream that dries to resemble silk stockings is a 
new cosmetic said to be a boon to the outdoor girl. When 
applied to the legs, as shown below, the inventors claim 
that it is practically impossible to distinguish it from 
real silk hose. 















wrapped around the earth of a flower 
pot. It is said to be odorless and to re- 
tain its effectiveness for a period of at 
least a year. 


New Device Measures 
Static Electricity 


STATIC electricity, present in minute 
quantities in various materials, is ac- 
curately measured by a highly sensitive 
meter devised by Charles Alextuinas, 
of Staten Island, N. Y. In the photo- 
graph below, the instrument is register- 
ing the electrical charge on a feather. 


Handy Paper Strips 
Contain Plant Food 
IMPREGNATED with chemical fertiliz- 
ing materials, a new type of plant food 
is made in the form of corrugated 
strips of paper. Cut to fit, the paper is 
B 





Tool Removes 
Lamp Globes 


JAWS of a new ad- 
justable tool grip ceil- 
ing light globes and 
reflectors for easy re- 
moval for cleaning or 
replacement purposes. 
Turning a crank oper- 
Liquid cream applied to the skin looks like silk stockings ates the jaws. How the charge ona small feather is measured 
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Magic Paint Turns Glass into Polarizing Screen 


Polarizing fluid being applied 
to window glass. Below, pieces 
of glass held so that the brush 
strokes ore at right angles ex- 
clude all light. Lower right, 
coating goggles to prevent glare 


Baton Has Faint Glow 


MADE of a clear plastic material, a 
ew orchestra baton has a glowing red 
ip illuminated by a flash-light battery 

the handle. Only dim light is re- 
lected from the length of the wand. 
\lthough easy for near-by musicians 

follow, it is almost invisible to the 
idience. 


Fireflies Fight Snails 


EUROPEAN fireflies are being shipped 

Australia to check a plague of 
iils that threatens crop fields. The 
sects will be released to devour young 
ails as they hatch. 
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AGIC PAINT which turns ordinary 

glass into polarizing glass has been 
announced by two New York scientists. 
The fluid, which can be applied with a 
brush and which dries in a few seconds, 
is the result of years of research by 
Maurice Zalma and Harry A. Silver- 
man. 

When this fluid, which contains more 
than twenty chemicals, dries in a layer 
upon glass or other transparent mate- 
rial, its molecular structure is reported 
to act in the manner of crystals, per- 
mitting only light rays vibrating in one 
plane to pass through. When two pieces 
of glass have been coated with brush 
strokes at right angles to each other, 
virtually all light is 
said to be cut off. 

The new paint can 
be applied to window 
panes, windshields, gog- 
gles, binoculars, and 
camera filters. As it 
can be given any de- 
sired tint, it can be 
utilized to provide a 
combination polarizing 
screen and filter to 
eliminate glare, and 
give color correction, 
for photographic work. 
Eventually, it may be 
sold in cans like paint. 


Doctors Listen to Noises in Patient's Head 


WITH his head 
‘‘wired for sound,’’ 
George Yocum, Penn- 
sylvania miner, faced 
a group of doctors and 
medical students at 
Temple University re- 
cently as amplifiers re- 
produced the roaring 
and whistling sounds 
that have bothered him 
since he suffered a 
skull fracture two 
years ago. A micro- 
phone placed against 
his forehead allowed 
doctors to diagnose his 
ailment as a cranial 
aneurysm, or swelling 
of a brain blood vessel. 










The snowplow in ac- 
tion and, at right, 
how it is attached to 
the bumper of a car 





Sounds caught by a microphone against the forehead are amplified 


Snowplow Fastens 
to Car Bumper 


ATTACHED to a car bumper 
in abovt three minutes, a han- 
dy snowplow just introduced is 
designed for clearing drive- 
ways, parking lots, air- 
ports, and concrete areas 
around garages and fill- 
ing stations. The sixty- 
two-pound scraping blade 
is adjustable and will fit 
any make of car. The 
blade automatically trips 
to’ prevent damage if a 
stone or other obstruc- 
tion of solider nature 
than snow is met. 
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Power-Boat 
Fleet Polices 
Seadromes 


FITTED with marine engines 
developing 100 horsepower, 
speecy patrol boats now being 
constructed in Great Britain 
will police the landing areas at 
seadromes used by commercial 
airlines to keep them free from 
obstructions when flying boats 
are landing or taking off. Pow- 
erful enough to tow the giant 
seaplanes to landing docks or 
moorings, the twenty-three 
foot boats are capable of speeds 
up to thirty-two miles an hour. 
Four of the total number of 
thirty service power boats or- 
dered are shown in the photo- 
graph at the right in recent 
performance tests off the port 
of Southampton. 


Christened ‘doodle boats," 


Compact Make-Up Kit 


SHAPED like a lipstick and not much 
larger, a handy make-up kit now avail- 
able holds four different beauty aids in 
separate compartments. The sections, 
which screw togeth- 
er into one_ unit, 
contain lip rouge, 
cleansing cream, 
powder base, and eye 
shadow. The various 
parts of the compact 
accessory are pic- 
tured at the left. 






This four-in-one beauty 
aid is little larger than 
milady's usual lipstick 






Skis Form Toboggan for Emergency Use 


DESIGNED for rescue work and similar uses, 
four skis, bolted together into one pair, can be 
rearranged to form a toboggan. Metal bars 
across the top hold the skis parallel, while a 
broad canvas strip covers them, as shown at 
the right. Extra parts fit in 
a shoulder knapsack. 


Each of the skis 
the sportsman is 
using actually is 
two skis clamped 
together. Right, 
they are arrang- 
ed as ¢ toboggan 
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Huge Roller Chain Has 
350-Pound Links 


LINKS like those used on a bicycle 
chain make up the giant chain con- 
structed to lift the mammoth gates on 
Bartlett Dam in Arizona. Made of a 
steel and nickel alloy, the pins holding 
the links together are eighteen inches 
long and five and a half inches in diam- 
eter. Each unit of the chain, consisting 
of two pins and ten links, weighs about 
350 pounds. The man and woman of 
usual stature standing beside the pow- 
erful chain indicate its mammoth size. 


Ice Causes Lights on Mars 


VAST ice-coated cliffs on Mars, which 
catch and reflect the sun’s rays, have 
been advanced as a possible explanation 
of the occasional flashes of light ob- 
served on the planet through high- 
power telescopes. Astronomers report 
that the lights appear like giant explo- 
sions produced by flash-light powder. 
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RAINBOWS AT NIGHT are sometimes 


produced when the moon continues to shine 
during a shower. 


PENGUINS, which build no nests, incubate 
their eggs by placing them on top of their 
feet and warming them against their bodies. | 


A Se 


DRAGONFLIES sometimes consume parts 
f their own bodies when hungry. 








LONG-TONGUED BATS fertilize banana 


trees in Java. 


AUTOMATIC 


ence tests, 


machines, used in intelli- 
now give pupils candy for 


THE RIGHT 
ANSWER 
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PERFUME is being added to household 
prays for killing insects. 








DRINKING WATER usually contains more 
oxygen in winter than in sttmmer. 


FALSE TEETH are 


1 mericans. 


used by 10,000,000 


rn 


TWINS are born most frequently during 
the first three months of the year. 


S 
NEARLY HALF the food eaten in the Unit- 


States comes out of cans or jars. 
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LK DYERS become so expert at telling 
rs apart that they sometimes can rec Og- 
sixty shades of gray. 





REHISTORIC elephants had tusks four- 
en feet long with a spread at the tips of 
nuch as six feet. 
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Orchestra Climbs Mountain for Odd Ciaeiat 


CARRYING their instruments on their 


backs, fifteen musicians recently clam- 
bered over snow fields and glaciers 
to a hut perched 10,000 feet up on the 





Fingerprints of 
Twins Differ 


CAN identical twins have 
fingerprints exactly alike? 
Elfriede and Auguste Se- 
jvel, sisters who resemble 
each other closely in ap- 
pearance, voice, tastes, and 
disposition, claimed that 
even the whorls on their 
finger tips were the same. 
Fingerprint experts were 
incredulous, and a test by 
a criminologist in Vienna, 
Austria, showed that their 
prints differed slightly. 











side of a mountain in the Swiss Alps. 
Arrived at their destination, they played 
a concert that could be heard six miles 
away through the thin air. 


Sanitary Bubble Gun 
Blows Great, Big Ones 


BUBBLES as large as sixteen inches 
in diameter can be blown with the 
sanitary fiber ‘‘cannon’’ illustrated 
at the left. In use, it is held about 
an inch from the lips, so that it can 
be used safely by several children at 
a party or other gathering. Metal 
feeder tubes and a special soap so- 
lution are responsible for the unu- 
sual efficiency of the toy, with which 
a skillful user can blow several 
bubbles at once. 































Elfriede and Auguste Sejvel having their fingerprints taken to test their claim that even the 
whorls on their finger tips were alike. The prints, reproduced above, show slight differences 
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By 
E. W. MURTFELDT 


UY a lottery ticket in the Irish 
Hospital Grand National Sweep- 
stakes and you may win $150,000. 
Place a dollar on one number at 

roulette and you may rake in thirty-six. 
Make your point at craps and the cash 
is yours. But what are your chances in 
these bouts with Lady Luck? Are gam- 
bling bets worth the risk? 

Recently, scientists in all corners of 
the globe have been flipping coins, 
throwing dice, dealing playing cards— 
making mathematical surveys of gam- 
bling. Betting odds constitute concrete 
examples of what the mathematicians 
call the laws of probability, the gambler 
dubs “the percentage,” and the layman 
knows as luck. : 

A Swiss mathematician threw a die J 
280,000 times to check his previous cal- 
culations on the outcome. A British 
scientist spent an entire vacation flip- 
ping a coin. A research worker in a 
famous gambling casino checked almost 

_ 10,000 consecutive spins of a roulette 
4 & wheel. And a Columbia University pro- 
fessor explored the odds in everything 
from back-alley craps to bridge. These 
pages reveal some of their findings. 








CRAPS. Mathematicians estimate that the odds 
are 251 to 244 against you when you toss the 
galloping dominoes in a game of craps. But don't 
gamble on it. Science says all dice are loaded, 
since it is impossible to make a perfect cube 
of any material with the same density throughout. 
British experiments indicate that a six is more 
likely to come up than a one, because scooping 
out spots makes one side lighter than another 
































LOTTERIES. A $2.50 ticket in the sweep- 
stakes may win you a fortune. But, when the 
officials draw the lucky numbers from among 
the millions of entries, what are the chances 
that one will be yours? Dr. Aaron Bakst, of 
Columbia University, says that in the Irish 
Sweepstakes the chance of winning a big prize 
is | in 390,000. The odds against winning 
even a small prize he calls over 2,000 to | 



















HORSE RACING. No matter how well 
you know horseflesh, the odds are against 
you when you play the ponies. When you 
place your bet, the totalisator or pari- 
mutuel machine lops off ten percent for 
taxes and the track operators’ cut. So, 
even if you won ten dollars against the 
real mathematical odds, you'd get only 
nine. You could lose money, in the long 
run, even if your horse won in every race 















COIN FLIPPING. You would think the 
chances were exactly fifty-fifty that a 
flipped coin would land either heads or 
tails. Yet an English scientist tried it 
25,000 times, and the result showed a 
definite variation froin that expected 
under the laws of chance. It was found 
that the coin was not evenly balanced 
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FOOTBALL. What are your 
chances of picking a major college 
football team that will go through 
s season undefeated, untied, and 
without being scored upon? Fig- 
res based on a survey of the rec- 
ords of 134 leading elevens for the 
last twenty-five years show that 
the odds are 838 to | against you. 
Based on games since 1920, your 
chances will slide to 1,139 to | 


MARRIAGE. If you're a sin- 
gle man of twenty, the odds 
ire 10 to 9 that you'll be 
married within five years. 
Your wife probably will be 
younger than you, and you 
will have three children. The 
odds are 4 to | against 
your getting a divorce. Be- 
fore any child is born, 
the chances are 1.06 to 
| that it will be a boy 





ROULETTE. A research 
worker watched nearly 10,- 
000 spins of a roulette wheel 
and found that if he had bet 
a dollar on the black each 
time, he would have lost 
$262; if he had bet on the 
red, he would have lost 
$280. The bank can't lose! 
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BRIDGE, Calculators report 
that there are 635,013,559,600 
possible combinations of cards 
that can be held in a hand at 
bridge. Therefore, it's exactly 
635,013,559,599 to | that you 
won't have a fainting spell as 
a result of picking up thirteen 
spades in any hand. It's about 
153,000,000,000 to | that you 
won't draw thirteen cards of 
any one suit, and about 300,- 
000,000 to | that you won't 


draw twelve of the same suit 



























O DESIGN better men-of-war and 
"T merenantmen the U. S. Navy De- 
partment is building one of the 
world’s biggest and finest model-testing 
basins at Carderock, Md. When it is 
completed, scale models of projected 
vessels will be towed along tanks re- 
sembling huge indoomsSwimming pools, 
while delicate recording instruments in- 
dicate their drag or resistance to pas- 
sage through the water. Cameras 
mounted overhead will record the be- 
havior of self-illuminated models dur- 
ing turning trials conducted with all 
other lights extinguished. A 1,600-foot 
tank for high-speed trials, and a low- 
speed tank that can be divided into two 
separate sections by a water-tight gate, 
will enable as many as three different 
models to be tried out simultaneously. 
From the tests, naval architects will be 
able to predict the speed, required horse- 
power, maneuverability, and riding 
qualities of any design proposed for 
new vessels to be constructed. 
Carriages that tow the models at 
speeds of from ten to thirty knots will 


| Za 





The upper view shows a traveling carriage of the 
type that will tow models through the tanks. The 
method of attaching the model is seen in the oval 


Right, an apparatus in an English laboratory 
for testing the seaworthiness of lifeboats 


Warships Tested in 


have a novel form of propulsion. Elec- 
tric motors of synchronous or self-regu- 
lating type, turning in step with the 
power impulses of their alternating- 
current supply, will drive oil pumps on 
the towing carriages. From the pumps, 
a constant stream of oil under pressure 
will flow to hydraulic motors, which will 
propel the towing carriages along their 
rails. Thus the speed of the model can 
be regulated with the precision of an 
electric clock, guaranteeing the accu- 
racy that is essential in this very ex- 
acting work. 

Even the curvature of the earth has 
been taken into account. For extreme 
accuracy, the track for a towing car- 
riage must be absolutely parallel with 
the level of water in the tank. Since 
the surface of the water follows the 
earth’s curve, the rails of the track will 
be especially shaped to do likewise—a 
refinement of design that means the 
bowed ends of a quarter-mile-long track 
will depart from the level of a surveyed 
straight line by scarcely more than the 
thickness of a couple of worn dimes! 














Such extraordinary precautions will 
offset the possibility of minute errors 
that might be magnified to sizable pro- 
portions in multiplying test findings to 
the scale of full-size vessels. 

Today, models and testing tanks are 
used by experts the world over to de- 
sign ocean greyhounds, racing yachts, 
and warships, as well as hulls for flying 
boats and pontoons for seaplanes. Older 
test basins are becoming outmoded by 
the need of precision trials for high- 
speed vessels, and ultra-modern tanks 
have recently been constructed in Eng- 
land, Germany, France, and Italy. The 
new installation at Carderock, Md., will 
place this country in the forefront of 
naval research at a time when our pro- 
gram of warship construction includes 
the first battleships we have built in 
fourteen years, and our merchant ma- 
rine is soon to be augmented by ninety- 
five new vessels including twenty-five 
high-speed passenger and cargo ships. 





Commander H. E. 
Saunders, U.S.N., 
who is in charge 
of the construc- 
tion of the mam- 
moth test basin 
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Miniature Goeee 









A model showing the 
exterior of the pro- 
jected ship basin at 
Carderock, Md. Left, 
Navy designers ex- 
amining a scale re- 
production of a bat- 
tleship of new design 
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PERFORMANCE OF MODEL 
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CARRIAGE ~ 


NAVAL LABORATORY 
Details of what will be one 
of the largest and finest 
model-testing basins in the 
world. It will be used for g . . 
trying out proposed designs ectional View 
for merchant vessels as well oF Testing Tanks 


as for modern ships of war 
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A giant of the African forest restored for an American museum. 
Below, the bones of the original animal as received from the hunters 


MAZINGLY lifelike, the mounted body of the 
world’s largest gorilla, a 500-pound giant, is 
being put on exhibition at the Academy of 
Natural Sciences, in Philadelphia, Pa. The 

enormous brute, together with its mate and baby, were 
bagged by a recent West African expedition led by George 
Vanderbilt, New York sportsman and explorer. The delicate 
work of mounting the gorillas was accomplished at the Jonas 
3rothers Studios, in Mt. Vernon, N. Y. On these four pages, 
you find pictured the successive steps, combining sculpture 
and taxidermy, which “brought to life’ the jungle family. 

As an initial step, the experts assembled the bones of the 
skeleton by means of wires and steel rods. On this framework, 
Louis Jonas modeled the body of the brute in clay. Coating 
this with a lubricant, he applied successive layers of plaster 
of Paris. After this mold was dry, it was removed in sections 
and into each part an assistant pressed layer after layer of 
wet paper which dried to form a light, tough, papier-mache 
body, the parts of which were glued and nailed together. 

Before the skin was put in place, the papier-mache was 
coated with a flexible plaster containing nine secret ingredi- 
ents. This material remains plastic for a considerable time 
and enables the taxidermists to press and pinch the skin into 
the wrinkles and lines which give the finished work its amaz- 
ing realism. The technique which has been developed at the 
Mt. Vernon studios is called sculpturdermy. 

Scientists who have examined the Vanderbilt gorilla esti- 
mate it is thirty-five years old. It stands six feet high and, 
with both arms extended, has a reach of fully nine feet. Its 
neck is twenty-eight inches in circumference and its chest 
measures sixty-eight inches, contracted, and seventy-eight, 
expanded. Surprisingly little is known about the life of 
gorillas. They are shy vegetarians, dwelling in the deep 
forests and soon dying in captivity 
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In the Remarkable Series of Pictures 
Reproduced on these Pages, You See How 
Sculpture and Taxidermy Were Combined 


To Re-Create a Rare Animal Specimen 
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At the right, plaster of 
Paris is being applied to 
the finished clay figure 
to form a mold. Previously, 
the figure was greased so 
that the various sections 
of the mold will come off 
easily when it has hardened 
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Now covering the 
bones completely, 
the clay coating 
replaces the flesh 
of the gorilla and 
shows all anatom- 
ical details with 
perfect fidelity. 
At this stage, the 
figure assumes pro- 
portions not shown 
by the bones alone 


Largest Gorilla 


PRESERVED BY NEW ART OF SCULPTURDERMY 


The first step is to 
assemble the skeleton 
and set it up in the 
pose it is to have in 
its final setting, as 
seen at the left. The 
bones are held to- 
gether with wires. A 
wire screen is built 
up to represent the 
large stomach that is 
characteristic of go- 
rillas in a wild state 


At the right, Louis 
Jonas is covering the 
assembled skeleton 
with clay which he 
will model into an ex- 
act representation of 
the body of the 
original animal, All 
dimensions and pro- 
portions are calcu- 
lated for scientific 
accuracy as well as 
for artistic realism 


Here a section of the mold, removed from the clay figure, is 
being lined with softened building paper coated with an adhesive 
paste. Built up inside the molds, this material dries to form a 
complete shell exactly like the clay figure. This shell serves 
as a lifelike mounting for the skin, as shown on the next page 
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Parts of the cast being 
assembled to form a hollow 
figure on which the skin 
will be mounted. At right, 
workers are smearing the 
figure and the skin with 
a special flexible plas- 
ter that remains soft 
while the skin is fitted 
around the imitation body 


With the skin sewed on, the 
sculptor proceeds to the im- 
portant job of working the 
loosened pelt until every 
line and wrinkle is just as 
it was in life. The delicate 
task must be finished before 
the cement dries and hardens 


A BIG THRILL FOR 
MUSEUM VISITORS 


At the right are the giant 
gorilla with his mate and a 
young one, as they will be 
preserved at the Academy of 
Natural Sciences in Phila- 
delphia, Pa. All three of 
the animals were mounted in 
the manner described here 
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Here the skin is in place 
and ready to be joined at 
the back with invisible 
stitching. This step is a 
critical one, as any er- 
rors in the sculpturing 
would result in the skin 
failing to fit properly 
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Not a party of Sunday drivers, but the 
gorilla group posed in the automobile 
in which they were transported to an 
outdoor setting to be photographed. A 
few ‘‘props’’ made the picture complete 
















The skeleton of an adult human compared with that of the 
male gorilla. Striking differences can be observed in the 
size of the skulls and shoulder blades. The gorilla had a 
chest measurement of seventy-eight inches when expanded 









A young woman attempts to duplicate the pose of the female gorilla— 
without success, because she has to kneel in order to make her back 
parallel to the gorilla's, while the gorilla’s legs remain extended 
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It is impossible for a human to assume the same position as a gorilla, as An athlete trying to stand like the figure of the male gorilla. 






shown by this photograph of a child beside the skeleton of the young ani- The pose is so unnatural for a man that it is a terrific strain 
mal. There are great differences in bone proportions and joint structure to maintain it for even the instant required to snap the picture 
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Since the discovery 
of amazing mineral- 
water wells, a small 
New Jersey town has 
become a flourishing 
community. Banners 
and signs along the 
roadside guide vis- 
itors to the wells 





SUDDEN wealth and all the excite- 


ment of a western boom tcwn 

have descended on a quiet farming 

community in northern New Jer- 

sey. Twenty miles from New York City, 

drilling rigs are puffing and clanking 

e \) from morning until night. Steel pipes 

are probing the earth for a liquid 

bonanza. Photographers, promoters, re- 

porters, and newsreel cameramen are 

swarming over the area. On a Sunday 

afternoon, as many as 100 cars an hour 

(\ inch their way down narrow Lane Road, 

in Caldwell Township, carrying people 
to buy thousands of gallons of a magic 


fluid which was tapped by accident. 
The community is in the grip of a 

















On Sundays, entire families visit the 


wells to carry home a week's supply unique mineral-water boom. 

of the water. Over one week-end, It all began, some months ago, when 
one well owner sold 9,200 gallons John Munkacsy ordered a new well 
to visitors at ten cents a gallon drilled on the picnic ground which 


he operates on the south bank of the 
Passaic River as a sideline to his work 
as an expert model maker for inventors. 
On New Year’s Day, 1937, the drillers 
struck water which poured out in an 
artesian well, flowing at the rate of 
3,000 gallons an hour. 

The owner of the new well took 
a drink of the water and was dis- 
appointed at its hard, flat taste. 
The next day, his wife boiled some 
potatoes in the water. At the end 
of an hour, they were still hard, 
and at the end of ten hours they 
were like rocks. Munkacsy com- 
plained bitterly to the drillers. 
They suggested that he send 
samples to the state Department 
of Health, in Trenton. The analy- 
sis came back and the excitement 
began. The report of the chemists 
showed that Munkacsy, instead of 
having an ordinary well, had- 
something like a gold mine. 
The happy Munkacsys who first discovered His water contained calcium, 
the valuable mineral water when they sank ier oe) — = magnesium sulphate, and a wide 
a well in their back yard. The shed that OR ae variety of minerals essential to 
houses the well shows in the background : health. Its alkaline rating was 
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more than twice that of the average 
New York City water. Neighbors who 
began drinking the alkaline fluid re- 
ported the alleviation of various ail- 
ments, ranging all the way from high 
blood pressure to rheumatism. The fame 
of the artesian well spread. By mid- 
summer, people were driving from 
twenty miles away to buy the water 
from Munkacsy’s well. 

At first, Munkacsy sold it for two 
cents a glass or ten cents a gallon. His 
well has a steady flow of 3,000 gallons 
an hour, or 72,000 gallons a day. Dur- 
ing a single week-end, he sold 9,200 gal- 
lons at ten cents a gallon, a total of 
$920. Even after he raised the price to 
fifteen cents a gallon, he was swamped 
with orders. 

Customers arrived with vinegar jugs, 
wine bottles, milk cans. One man un- 
loaded fifteen one-gallon jugs from the 
back of an expensive limousine; another 
drove up with a 600-gallon tank truck, 
such as is used for transporting milk, 
and wanted it filled with water from 
the spring. Users told of being helped 
by the water in many ways. 

Traffic congestion on the narrow 
dead-end road that leads to the Mun- 
kacsy picnic ground became so bad on 
week-ends that the entire police force 
of North Caldwell, the nearest town, 
had to be on duty miles out in the coun- 
try each Sunday to direct traffic. Be- 
cause many customers came without 
containers, Munkacsy started doing a 
rushing business in glass jugs. He has 
sold as many as 1,000 gallon containers, 
at a quarter apiece, in one day. 

Munkacsy’s neighbors were far from 
idle during this flood of prosperity. 
When ‘they saw him giving away 
twenty-five-cent cigars to reporters and 
showing other signs of sudden opulence, 
a frenzy of drilling began. The Park- 
hurst Well and Pump Company, of 
Verona, which had brought in the Mun- 
kacsy well, was kept working at top 
speed. Austin Voorhes, the veteran 
driller who had been in charge of the 


JANUARY, 1938 

















A visitor on crutches, above, makes a pur- 
chase. Right, Mrs. Munkacsy learned the 
water was really "different'’ when potatoes 
boiled in it became as hard as rocks 


work, was especially in demand. A sec- 
ond drilling company pulled its rigs into 
the neighborhood to take advantage of 
the boom. 

One well went down within a foot of 
the Munkacsy property line. Another 
was drilled in a cow pasture directly 
across the Passaic River. A third went 
down in a chicken runway, and a fourth 
beside a grape arbor in a back yard. 
Within an area of less than a square 
mile, nearly a dozen wells were hur- 
riedly drilled to tap the subterranean 
treasury of mineral water. 

According to geologists, the depressed 
strata of rock under this northern New 
Jersey valley (Continued on page 130) 






























































Austin Voorhes, the old-time well 
driller who started the strange boom 
by bringing in the first well. His 
services have since been much in de- 
mand by near-by residents. At left, 
a typical back-yard well being sunk 













The head of an old 
iron bed supplied 
the frame for this 
comedian's bicycle 






Green Replaces 
Red in Make-up 
for Television 










GREEN lipstick and rouge 
replace the customary red 
in make-up designed for 
actresses appearing in 
television broadcasts. The 
television camera, it is ex- 
plained, does not record 
the red coloring in the hu- 
man complexion, leaving 
the transmitted image flat 
and unnatural. When 
green is substituted, how- 
ever, the lips and cheeks 
of a performer appear in 
accurate relation of tones 
with other facial features 
as the image is projected 
on the screen of the re- 
ceiver. Betty Grable, film star, being made up for television 



























Screw Driver Has 
Built-in Light 


DESIGNED for home owners, 
mechanics, and service men, 
a screw driver fitted with'a 
flash light is handy for work 
in dark places. The octagon- 
shaped handle of the tool 
houses one standard battery 
cell and a flash-light bulb 
that illuminates the work, as 





Odd Bicycle Made from Bed 


AN ENGLISH comedian recently entertained 
crowds at a cycling meet by riding the~ odd 
bicycle shown above. The frame of the curious shown at the left. Provided 
wheel was made from the head of an old iron bed, with a clip, the small device 
to which old bicycle parts were added. A bulb and dry cell in the handle give light fits into the pocket. 


New Globes of World & 
\ Can Be Corrected 


NEW globe maps of the world never 
go out of date. When there are re- 
visions to be made as_ boundaries 
change or areas are annexed, globe 
owners are sent decalcomania transfers 
containing the corrected map areas, 
which are easily applied. 























Smoke Marks Location of Practice Torpedo 


TO FACILITATE the recovery of dummy graph above, sailors on a German ship 
torpedoes used in target practice by are shown retrieving a torpedo which 
the German navy, chemicals packed in was located by means of its telltale 
the head of the shell release clouds of stream of smoke after its compressed- 
Decalcomania transfer being applied to globe Smoke after it is fired. In the photo- air motor had come to a stop. 
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Young Fish Routed Through Turbines in Novel Test 


ILL the whirling turbines of power stations at huge dams destroy 

young fish as they make their trek from mountain streams down 
toward the sea? To answer this question, the state game commission of 
Oregon recently made a novel experiment at Cazadero Dam on the Clack- 
amas River in the presence of conservation officials from various state and 
Federal bureaus. Fingerling salmon and trout taken from the water above 
the dam were placed in paper bags and lowered to the mouth of a pen- 
stock carrying water down to the turbines. By pulling on the attached 
cords the bags were broken, expelling the fish into the tube. Clad in a 
diving suit, an observer stood on the river bottom at the outlet of the tur- 
bine to net the fish as they emerged. Results showed that approximately 
fifty percent of the fish were killed by the long drop, sudden pressure 
changes, and whirling turbine blades. How- 
ever, Dr. Harlan B. Holmes, aquatic biologist 
in charge of the experiment, pointed out that 
this power plant was not typical, running 
faster and providing smaller turbine-blade 
openings than in other plants. Where larger 
wheels and shorter drops prevail, he stated, 
the route through the power wheel might be 
the most favorable passage for the fish, pro- 
viding a safer journey over the giant dams. 
























































A conservation 
worker lowering a 
paper bag contain- 
ing fish into the 
large intake end of 
a turbine penstock 


By jerking the line, 
the bag was broken 
and the young fish 
were sucked down 
this huge draft tube 


At the turbine out- 
let, a diver caught 
the fish in a net 
and transferred 
them to a waiting 
boat as shown at 
the extreme right 





Germans Try Out Mystery Gun 


THE novel one-man antiaircraft gun seen in 
the photograph below is now being tested se- 
cretly by German army experts. The gunner, 
seated behind the barrel, controls the gun ac- 

. curately and rapidly by means of foot pedals 
. and hand levers, according to reports. 


Fire Has Burned for 147 Years 


IN HIS mountain cabin near Saluda, N.C., Bill Morris 
patiently tends a fire kindled when George Washington 
was president. The fire was started 147 years ago by 
the great-grandfather of the seventy-seven-year-old 
mountaineer. It is proposed that the flame be moved t> 
a near-by museum to be kept alive permanently. New German antiaircraft gun now undergoing extensive secret tests 
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A sample formation in the midget variety of football, 


Glass Lips on Public Phones Aid Germ Census 


GLASS LIPS attached to 
telephones were used by 
Dr. Florence Stone and 
Dr. Calvin Coulter of 
Columbia University to 
collect disease germs pres- 
ent in public telephone 
booths. After an eighteen- 
month survey in many 
parts of New York City, it 
was discovered that, de- 
spite the confined space 
and frequent use of phone 
booths, concentration of 
germs was no greater than 
with private phones. 


HOUSED in a streamline trailer, a mo- 
bile hospital just placed in service by 
the California Forestry Medical Corps 
will be used for treating injured per- 
sons near the scenes of forest fires, 
earthquakes, airplane crashes, and 








Experimenters with glass phone lips they used to collect germs 


Trailer Is Mobile Hospital for Forest-Fire Fighters 


other unpredictable disasters. The 
rolling hospital is equipped with 
an operating table, folding cots, 
sterilizing apparatus, and other 
supplies with which about 3,000 
emergency cases may be handled. 







Line and backfield have three men each 





Six Men Make a Team 
in New Football Game 


Six instead of eleven men constitute 
a team in a simplified version of foot- 
ball recently introduced by players in 
Los Angeles, Calif. Three men compose 
the line and three the backfield in the 
new game, which is played on a grid- 
iron that. is much smaller than the 
regulation size. 


Wheelbarrow Carries 

Pumping Unit 

OPERATED by a small 
gasoline engine, a portable 
water pump just intro- 
duced is mounted on a 
wheelbarrow chassis. 
Handy for pumping water 
from excavations for small 
buildings or homes, the 
unit is easily wheeled from 
place to place by hand. 















A lightweight gas- 
oline engine runs 
this portable pump 


Test Masks for Babies 


A GAS MASK for every British baby is 
the goal of tests being conducted by 
government officials on seventy infants 
at an institution in England. The ex- 
periments may show the way to 
economical large-scale production. 









A 












Cabinets like this, built into the walls, add to 
the efficiency of the rolling hospital at the left 
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Rubber Mallets and Balls Pep Up Croquet 


BoTH the mallet heads and the balls of a croquet set just placed on 
the market are made of rubber. Said to be truer and more uniform 
than those made of wood, the rubber sets are expected to speed up 
the game and make skill a more decisive factor than chance in deter- 
mining the outcome for the players. 


This unit transmits the 
sound of recorded music 
or chimes to amplifiers 
on the cemetery grounds 
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Cemeteries Get Music System 


WITH amplifiers placed at various locations 
about the grounds, a public-address system is 
now being used to provide appropriate music 
in cemeteries during burial services. The unit 





is equipped to transmit the sound of chimes or hie ge a ae Re oe 
of recorded selections of religious music to that * : PPE T > RAY OC Oh a ae ee et Ea 
part of the cemetery where it is wanted. Making a difficult shot with the croquet set. Mallet heads and balls are rubber 


A pivoted sec- 
tion of the rim 
acts as an easel 





Air Stream Blows Dust from Around Drill 


COMPRESSED AIR forced =a, 
through the hollow drill shaft 

of a new rock-boring tool blows 
out dust and debris, thus elimi- 
nating the necessity for flushing 
the hole with water to prevent 
drills or chisels from clogging. 
The air attachment is said to 
increase the tool’s working ca- 
pacity in rock drilling by al- 
most fifty percent. 


Suede-Shoe Brush 
Has Two Sides 





a 


Timepiece Combines 
Watch and Clock 


A HANDY timepiece now available 
serves either as a pocket watch or as 
a desk or bedside clock. The bottom 
section of the watch rim is pivoted at 
one edge so that it can be turned to 
form a support for holding the time- 
piece upright. 






A NEW brush for 
cleaning suede shoes 
has sandpaper on 
one side and sponge rubber on 
the other. The former roughs 
up worn or shiny nap, and 


New Highways SaveGas 


AUTOMOBILE drivers can cut their 
fuel consumption as much as one third 
the other removes spots and by using express highways where few 
returns the original surface to es eS Ch. ta Z eae | stops or slowings down are necessary, 
the shoes. A flexible tube carries compressed air to clear drill hole German experts declared after tests. 
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A scene in a classroom 
at the trailer driving 
school in New York City. 
Here students begin the 
course by listening to 
lectures on the theory of 
trailer construction and 
operation. Later they go 
out in the school's trailer, 
visit roadside camps, and 
inspect a trailer factory 


Taking a bath in a trailer is 
an art in itself. At left, a dem- 
onstration of how it's done 












; Future trailer housewives learning the practical details of prepar- 
7 ing a meal in a trailer galley. Cooking, refrigeration, sanitation, 
and labor-saving devices are covered in this part of the curriculum 





. Trailer School 


TEACHES DRIVING 
and HOUSEKEEPING 


FFERING a_ comprehensive 
two-weeks course, what is be- 
lieved to be the world’s first 
school for trailer owners has 
just been established on the outskirts 
of New York City. Staffed by a faculty 
of experts, the unique school provides 
instruction in all phases of trailer opera- 
tion, construction, and ‘maintenance. 

The course begins in an indoor class- 
room where present and prospective 
trailer owners hear lectures, watch 
demonstrations, and receive their first 
lessons in driving with model automo- 
biles and trailers that are maneuvered 
by hand on a table-top driving area. 
The curriculum progresses to the study 
of trailer chassis, lighting systems, 
brakes, springs, hitches, and other con- 
struction details. 

AS part of the course, visits are made 
to an actual trailer factory, where units 
are observed in all stages of construc- 
tion and assembly. Under the guidance 
of experts, practical instruction in 
straightaway driving, backing, leveling, 
parking, and hitching is given on the 
open road. 

A domestic-science teacher gives lec- 
tures on all phases of trailer house- 
keeping from cooking a banquet on a 
diminutive stove to the problems of 
refrigeration, hygiene, menus, and even 
taking a bath in cramped quarters. 
Valuable tips are given on planning 
routes, selecting camps, and choosing 
space-saving accessories. 


Below, Mrs. H. T. Eaton, domestic-science instructor 

at the trailer school, gives a lesson in wash-day tech- 

nique. The clothesline is tied to a convenient tree 
wz 
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A student getting the 
"feel" of a trailer 
with the school's own 
training unit. Actual 
practice in straight- 
away driving, back- 
ing, parking, level- 
ing, and negotiating 
traffic is given in an 
area allotted for the 
purpose bythe police. 
Four forty-five-min- 
ute periods are de- 
voted to this practice 


Mysteries of the 
hitch being ex- 
plained to a fam- 
ily group. Such 
instruction may 
save much trou- 
ble on the road 


Preliminary driving lessons are given on this model course with min- 
iature cars and trailers that are guided by hand. The course is a 
scale reproduction of the area used later in practice. Left, a 
model unit with real steering gear, removable wheels, and differential 


An exhibit of typical trailer accessories, designed to help 
students plan their own equipment. Note the rack with rubber 
strip to hold small articles. At the left, an instructor is 
showing how to change a tire at night in the light of a flare 
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A Famous Fairy Tale Is Brought 
to the Screen as the Pioneer 
Feature-Length Cartoon in Color 


By ANDREW R. BOONE 


EHIND the black walls of an air-conditioned 
Hollywood studio laboratory, the shutter on a 
strange eight-deck camera flicked open and shut 
the other day, exposing the last of 362,919 frames 

of color film. At that instant was completed the first 
feature-length motion-picture cartoon ever created, one 
requiring more than 1,500,000 individual pen-and-ink 
drawings and water-color paintings. Also, at that mo- 
ment, depth, a sense of perspective and distance hither- 
to seen only in “live action’ pictures, sprang into 
being for cartoons. 
Both the giant camera and the picture had their be- 
ginnings in a decision made four years ago by Walt 
Disney, famed creator of Mickey 
Mouse and Donald Duck, to pro- 
duce a feature based on a well- 
known folk tale. “Snow White and 
the Seven Dwarfs,” a movie ver- 
sion of Grimm’s famous fairy tale 
filmed by the multiplane camera, 
‘is the result. 

Heretofore, movie cartoons have 
been series of photographs of draw- 
ings and paintings on oblong pieces 
of celluloid held in a single plane. 
That is, when photographed the 
“cels,” or transparent sheets bear- 
ing the drawings, were stacked 
like pieces of paper. On each was 
painted a part of the scene reach- 
ing the screen. 

Disney wanted to increase the 
eye value of the many paintings 
making up a picture by achieving 
a soft-focus effect on the back- 
grounds, illuminating the various 
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levels of each scene individually, and sepa- 
rating background from foreground, thus 
keeping background objects to their proper 
relative size. 

His production crew labored for three years 
to perfect the novel picture-taking device to 
achieve these results. It consists of four 
vertical steel posts, each carrying a rack 
along which as many as eight carriages may 
be shifted both horizontally and vertically. 
On each carriage rides a frame containing a 
sheet of celluloid, on which is painted part of 
the action or background. 

Resembling a printing press, the camera 
stands eleven feet tall and is six feet square. 
Made with almost micrometer precision, it 


permits the photographing of foreground and : 


background cels accurately, even when the 
first is held firmly in place two feet from the 
lens and the lowest rests in its frame nine 
feet away. Where the script calls for the 
camera to “truck up” for a close-up, the lens 
actually remains stationary, while the vari- 
ous cels are moved upward. By this means, 
houses, trees, the moon, and any other back- 
ground features, retain their relative sizes. 
When everything is ready for action, an 
operator takes his place at each level of the 
camera, adjusting the cel, lowering or raising 
it, top-lighting or back-lighting his part of 
the scene as required. Also, by moving all 
cels except those on which the characters are 
painted across-camera at 
the same speed, the illu- 
sion of distance is created. 
Unlike live action color 
photography, in which the 
camera records the pri- 
mary colors on three nega- 
tives in a single exposure 
(P.S.M., May 1935, p. 13), 
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-to complete the 7,560-foot picture, 


in making cartoons in color the 
camera makes three exposures on 
each set of cels, recording red, 
green, and blue separately. Thus, 


film totaling three times that 
length was required. Later, a 
print of each ‘color was made and 
the three were printed, one over 
the other, on a single negative. 

Long before the picture reached 
the camera, however, artists com- 
pleted tens of thousands of draw- 
ings. Animators worked for six 
months, drawing innumerable pic- 
tures, before they caught the 
spirit of the various characters 
they were expected to portray 
and were able to set down that 
spirit, without variation day after 
day. Five hundred voices were 
tested, that nine might be selected 
to fit the personalities being es- 
tablished by the artists. Sound 
men experimented with odd devices, crashing 
glass, tumbling boxes to the floor, walking in 
mud—seeking noises that would fit the action. 
Colors, portraying characters and moods, 
were selected. 

In cartoons, all sounds are recorded before 
the cameras begin to turn. These sounds are 
later synchronized with movements and 




























A girl artist tracing a picture of Snow 
White on celluloid from a paper original 





















The monster camera in ac- 
tion. The inset shows how 
it photographs figures on 
celluloid sheets at various 
levels to suggest distance 
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A sheaf of "cels," 


which represents a separate movement of Snow W 
ing of a song. Seen in rapid succession, they give an effect of motion 


charted on the basis of units of time. 
Since twenty-four “frames,” or separate 
pictures run through the projector 
every second, action and sound effects 
must be timed accordingly. Each beat 
of music is timed by an electrical met- 
ronome, and everything else is related 
to these beats. 

Because the action must parallel 
sound to the fraction of a second, a 
work chart was prepared for the entire 


or transparent sheets way | pictures, each of 
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ite during the sing- 


feature. Each drawing carried notes to 
guide the artists in their work, and 
their drawings later were spaced so as 
te agree. From the chart, artists, car- 
toonists, and sound men followed, frame 
by frame, to build their parts of the 
picture. 

Recently, I watched actors and 
musicians, all fitted with earphones, as 
they recorded dialogue and music. 
Actors followed a rhythmic pattern in 
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speaking, and the director followed 
a prescribed tempo in wielding his 
baton. Each syllable, each musical 
note, started on a musical beat and 
ended on a musical beat. 

Graphs of the voices, with the 
words uttered, were delivered to 
the artists who, studying the graphs 
and listening to the voices, created 
the action, forming mechanically 
with pen-and-ink lips the words be- 
ing played back to them. 

When an animator drew the va- 
rious lip movements required to 
form a word, he frequently con- 
sulted the sound track, to know 
precisely in how many frames he 
must complete the drawings. When 
the dwarfs tumbled into dishes and 
glassware, knocking them crashing 
to the floor, he listened to the sound 
film that he might synchronize the 
pictures to the noise. 

Sound presents a constant prob- 
lem to the cartoon maker, for he 
cannot store noises on film in con- 
crete vaults for future use, as in 
the case of live action. Here, again, 
he must match action and noise, frame - 
by frame. 

In one scene, one of the dwarfs climbs 
the stairs, becomes frightened, and the 
six other dwarfs, taking fright, run 
pell-mell into the dishes. Failing crock- 
ery sounds like something entirely dif- 
ferent through a loud speaker, so the 
sound crew carefully stacked an assort- 
ment of boxes on the sound stage, hung 
the mike (Continued on page 131) 





To represent the voice of a talking mir- 
ror, an actor stuck his head in a frame 
covered with old drumheads and spoke 








The noise of seven dwarfs wash- — 
ing their faces was , 

seven sound-effects men 
‘ splashing their heads in a tank 
of water, and even singing with 
their faces under the surface 

















When the dwarfs fall 
downstairs, the sound 
is that of a pile of 
boxes that was upset 
before the microphone 
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Tower Telescope Takes. 
Movies of the Sun 


UNK into the ground at its lower end, a fifty-foot 
tower serves as a telescope for photographing the 
sun in what is said to be the only observatory in the 
world equipped for making motion pictures of all 
the heavenly bodies. Operated near Detroit by the 
University of Michigan, the observatory has an ar- 
rangement. of motor-driven, revolving mirrors that | 
continually face the sun and reflect its image down <p WE 
the length of the tower to observation and photo- Pp pe a g 
graphic instruments below. The magnifications ob- INSULATION \ 
tained are so great, it is said, that pictures are 
usually made only of a small portion of the sun’s 
surface to show prominences, spots, and other phe- 
nomena of the fiery sphere. Mere swellings of soiar 
material, without actual eruption, have been shown 
by the camera to rise for distances of more than 
43,000 miles from the surface of the sun. 


Spots on the sun, as seen 
through giant telescopes 





Cut-away view of the tower. 
Moving mirrors at the top 
catch the image of the sun 


Magnets Make Sound Record on Steel Tape 


SOUNDS are re- 
corded and _ repro- 
duced magnetically 
by a new system 
developed in New 
York by Bell Tele- 
phone Laboratories 
engineers. Electro- 
magnets are em- 
ployed to make a 
magnetic sound pat- 
tern on thin steel 
tape, which can be 
used to reproduce @ 4 a 
the original sound § 2 ay 
immediately after @& . We? Be H 
sua "at aa Pes S Desk Well Licks Stamps 
essing being neces- & a RESEMBLING an inkwell, a handy desk 
Sary as is the case “= 3 : wa ‘ 4 accessory serves as a moistener for 
with wax disk rec- 7 ; < stamps and envelope flaps. Stamps are 
ords. The steel tapes “ aera, . drawn across a roller in the water-filled 
withstand repeated es ; 3 unit, while envelope flaps are moistened 
playing with little or — en by means of a tiny brush on the end 


no deterioration. Experimenters listening to sounds recorded on steel by magnetism Of a rubber tube. 
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QUIPPED with special breathing 
apparatus for use at high altitudes, 
a French dare-devil recently conducted 
tests for a projected crossing of the 
English Channel from England to 
; France by means of a parachute. Leap- 
. ing from a plane that has climbed to a 
great height, he plans to drift across to 
the French mainland on a prevailing 
westerly wind. A second parachute will 
be strappec to his chest for emergency 

use in case the first fails to open. 


=—— or sie 
mis 
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Bottles Can Be Stacked 
To Save Storage Space 


GLASS bottles, constructed so that the 
neck of one fits snugly into a depres- 
sion in the bottom of another, are a re- 
cent invention of William Fehr, of Sac- 
ramento, Calif. Bottled beverages and 
foodstuffs thus can be stacked in com- 
pact columns to save storage space in 
refrigerators or on pantry shelves. 


Smoke Matches Gowns 


CIGARETTES that give off colored 
smoke are a recent invention of Otto L. 
Miller, of Memphis, Tenn. Any desired 
shade of smoke can be produced, the 
inventor declares, and women can se- 
4 lect hues to match the color of their 
gowns or costume accessories. 
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Dare-Devil To Cross English Channel by P 















French airman with 
oxygen equipment 
and spare parachute 
to be used in an at- 
tempt to drift across 
the English Channel. 
Below, a test landing 
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MASON AND DIX- 
ON’S line, part of the 
boundary between 
free and slave states 
before the Civil War 
and traditional di- 
vision between the 
North and South, is 
clearly visible as a 
white streak in the 
photograph at the 
right, made from a 
U.S. Geological Sur- 
vey plane. The his- 
toric line, run in the 
1760’s as the boun- 
dary between Penn- 
sylvania and Mary- 
land, shows up where 
it cuts through a 


ee : * 
—_~ ww ee eR 8 


patch of woods. The white streak is the historic Pennsylvania-Maryland boundary 
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Artillerymen training a gun ona model tank dragged in front of them 
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Aerial Camera Spots the Mason-Dixon Line 





Army Gunners 
Practice Aim 
on Toy Tank 


WHEN tanks are 
not readily available 
for sighting practice, 
U. S. Army gunners 
use a toy reproduc- 
tion as a substitute. 
Since the guns are 
merely aimed and 
not fired, a soldier 
drags the model 
tank across an open 
field in front of the 
artillerymen, as 
shown in the photo- 
graph at the left. 











‘ Diminutive Typewriter 
Goes in Brief Case 


SO SMALL that it 
can be carried easi- 
ly in an ordinary 
brief case, the di- 
minutive typewrit- 
er shown in the 
photograph at the 
right was recently 
displayed at an ex- 
hibition in London, Eng- 
land. The compact ma- 
chine, although extreme- 
ly light in weight and 
easy tocarry around from 
one location to another, 
has a full-size keyboard 
and can be used for prac- 
tically all kinds of typ- 
ing work. 


This lightweight, compact 
typewriter has a standard 
keyboard of regular size 


Safety Ash Tray Grips 
Cigars or Cigarettes 


V-SHAPE notches hold 

; lighted cigars or cigar- 

ettes over the center of 

Velvet Is Tested as Shoe Soles sai | 2 a new foolproof ash tray, 
so that if forgotten they 

TO PROVE the wearing quality of a new velvet upholstery ; will fall inside the con- 
fabric, a textile manufacturer recently made the novel ex- * tainer. Lifting the lip of 
periment of having employees wear shoes soled with the ma- Ps; the tray allows ashes or 
terial. The curious shot of the velvet-soled shoes shown “Gee oo butts to drop into an in- 
above, was snapped by a photographer from a point of van- J ner chamber. The recep- 
tage beneath a platform fitted with a top consisting of a d é, tacle is made of a light- 
thick sheet of plate glass. weight plastic material. 


Alkali Lake Is Proving Ground for Concrete 


THOUSANDS of small concrete cylin- 
ders, neatly stacked in sturdy crates, 
were removed recently from the waters 
of Medicine Lake, near Watertown, 
S.D., where they had been submerged 
for periods varying from one to ten 
years. The highly alkaline water of the 
lake served as a proving ground to 
show the deteriorating effect of alkalis 
on concrete mixtures commonly used in 
building dams, sewers, and water pipes. 
Using data obtained as a result of these 
tests, engineers have discovered effec- 
tive methods of increasing the alkaline 
resistance of concrete. 


uh 
; 

+e 
A 


New Chemical Process 
Waterproofs Cloth 


A CHEMICAL that makes textile fab- ° , 
rics permanently water-repellent has = _. yw Crates containing con- 
just been developed hy Du Pont chem- @ . «24 mii crete specimens being 
ists. Especially adapted for use on cot- "iam " ; fished out of the lake 
tons and linens, the compound leaves (gems % a J At left, experts are 
the cloth with a soft finish and will not | sill ee at tl examining samples for 
wash out. ; tata ‘ signs of deterioration 
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Devet) re for motion-picture work 
at night’ or under bad lighting condi- 
tions, a mobile power unit mounted on 
a truck provides adequate lighting in 
locations where electric current is not 


Cigarette 
Holder for 
Nudists 


FACED with the prob- 
lem of carrying ciga- 
rettes when no pock- 
ets were available, a 
delegate to a recent 
nudist convention de- 
vised the holder shown 
at right. The leather 
case is strapped to 
the leg by -means of 
an elastic band. 
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Mobile Power Plant 
Aids Cameramen 


Cameras and lighting equip- 
ment can be rushed to news 
events in this speedy truck 


available. Flood lights can be mounted 
on the railed top, while photographic 
equipment is carried in interior com- 
partments. A gasoline engine drives a 
generator of 40,000-watt capacity. 


Electric-Eye Device Grades Flour Samples 


A COMPACT electrical 
instrument just perfect- 
ed by a Russian scientific- 
; research institute tests 

and grades the quality of 
flour. Utilizing a set of 
photo-electric cells, the 
apparatus is said to make 
it possible to determine 
accurately and within the 


utes, the exact amount 
of bran that is present 
in any given sample of 
flour. A graduated dial 
automatically indicates 
the analysis of the flour 
under examination. 


NAMES, abbreviations, 
and short words, real or 
made up, replace numer- 
als on a new form of li- 
cense plate proposed by 
Walter W. Hinton, of 
New York City. By us- 
ing actual words on car 
plates, the inventor be- 
lieves, they will be easier 
to read, and will make a 
distinct impression on the 
mind, thereby making 
them easier for owners 
and others to recall. 


short space of five min- 
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Acrobat Dongies from 
Tower by His Toes 


CLINGING to a .rope by -his toes, a 
French circus acrobat was _ recently 
lowered head downward from a roof- 
top crane on the belfry of the town 
hall of Lille. On the ascent, he was 
hauled up as he gripped the rope with 
his teeth. The daring acrobat, shown 
above during his trip down, is planning 
to repeat his breath-taking performance 
in London on the clock tower of the 
British Houses of Parliament for the 
benetit of an English audience, if per- 
mission can be obtained. 





The owner's name could be used on these automobile em 
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Spraying water directly on the machine to prove it is waterproof 


Waterproof Typewriter. Gets Tests 


To SHOW that 
rain, snow, or acci- 
dental spilling of 
water will not dam- 
age a typewriter 
now on the market, 
the manufacturer 
conceived the odd 
display shown at 
the left. Mounted 
on a pedestal erect- 
ed in the center of 
a shallow tank, the 
machine was sub- 
jected to a constant 
spray of water. The 
waterproof type- 
writer is expected 
to be useful to re- 
porters and others 
who __ occasionally 
use a machine out 
of doors in rainy 
or snowy weather. 





CRAFT STEERED BY 
AIRPLANE-TYPE 
RUDDER 


AIRPLANE 
MOTOR 






LIZING 


ESIGNED for arctic use, a curi- 

ous amphibian craft recently 
completed can operate on water, ice, 
or snow. Driven by an airplane-type 
propeller and motor mounted at the 
stern, the boat is steered by a wind 
rudder and stabilized by its fin-like 





Air-Driven Craft Skims over 
Water, Ice, or Snow 


STEEL RUNNERS ON 
REENFORCED HULL 
PERMIT TRAVEL OVER 
ICE OR SNOW 





propeller guards. The curving prow 
of the amphibian and its planing 
action in the water enable it to slide 
up onto the ice, where it races along 
at high speeds on runners of stain- 
less steel, permanently attached to 
the hull of the craft. 








Novel Three-Wheeled Machine Measures Horsepower of Athletes 


MOUNTED on a rubber-tired, three-wheeled carriage, a 
measuring device in use at Purdue University registers the 
pushing or pulling strength of a man in terms of horse- 
power. Football players tested with the portable machine 
showed ratings of from three-quarters to over one and a half 
horsepower, with the linemen achieving the highest marks. 


The player below is testing his horse- 
power by pulling the odd dynamometer 











New Gas Mask Carries 
Light for Night Use 


A BUILT-IN electric light is a new im- 
provement for gas masks designed for 
wartime use. The bulb is mounted near 
the top of the mask to cast a light 
beam similar to that of a miner’s lamp. 
A case that holds batteries and the 
lighting switch is connected to the mask 


by a flexible tube. 


Cotter Pin Locks Itself 


WHEN an im- 
proved cotter pin 
just invented is 
hammered into po- 
sition, its legs 
spread automati- 
cally to hold it in 
place. The new cot- 
ter has a member 
running throughits 
center and beyond 
the pin head. When 
this is hit, its for- 
ward end forces 
the turned-in points 
of the cotter apart 
as indicated in the 
drawing at right. 


How the testing machine is used to measure the dr 
power of a football candidate for a lineman's position 





A hammer blow 
spreads the points 
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Martin G. Murray with 
one of the six seismo- 
graphs he has built in 
his back-yard observ- 
atory at Huntington 
Beach, Calif., to re- 
. cord local and distant 
earthquakes. At the 
time of the 1933 Long 
Beach disaster, one of 
his instruments made 
records that had great 
interest for scientists 
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HEN Martin G. Murray sees a scientific 

instrument that interests him, he goes 

home and makes one like it for himself. 
This hobby has filled his back-yard laboratory at 
Huntington Beach, Calif., with devices that-do 
everything from keeping track of the weather to 
detecting distant earthquakes. His seismograms 
have brought friendly correspondence with 
scientists at famous observatories. He makes his 
own weather predictions with the aid of daily 
Government weather maps, plus observations with 
his own instruments. Occasionally he supplies 
local data to the U.S. Weather Bureau. 


Dr st 













The tube of this ho de tel pe is a section of a red- 
wood water main, well scrubbed and mounted in a universal 
frame of steel inside an outdoor “roundhouse.” Weather 
: writes its own record on rotating circular paper disks 
/ in Murray's recording thermometer pictured at the right 
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An old airplane altimeter, ingeniously calibrated with 
a special scale.and fitted with a lens for easy reading, 
forms the accurate homemade baromeier at the left 




























Here Murray is using map and 
protractor to plot the loca- 
tion of a quake from his seismo- 
graph records. The homemade 
' microscope is used 
in reading the graphs 






Model solar sys- 
tem showing the 
relative sizes 
of the sun, the } 
earth, and the | 
other planets 








Murray “shooting. the 
sun" with a sextant 
that he made himself 


Astrong-motion 
seismograph for 
measuring 
heavy local up- 
and-down 
shocks as dis- 
tinguished from 
horizontal ones 


Adjusting the-mirrot of the sun telescope, which projects 
an image upon a screen twenty feet away. Murray uses 
this apparatus fo trace sun spots for his weather studies 
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Have you tried our brain-teasing 
Question Bee game? Here's a new 


batch of scrambled information and misinfor- 
m@tion for you to test your wits upon. Each of 


¥ 





] Lions belong to the family of (a) 
cats (b) dogs (c) zooids (d) bears. 


The air we breathe is a mixture of 

various gases, of which the one that 
we could not survive without is (a) 
nitrogen (b) oxygen (c) helium. 


3 You would expect to find calipers 

in (a) a well-made piece of furni- 
ture (b) a zoo (c) contaminated drink- 
ing water (d) a professional musician’s 
vest pocket (e) a machinist’s tool kit. 


4 The depth to which a submarine can 

dive is limited by (a) the amount of 
water pressure its hull is strong enough 
to withstand (b) how much fuel it can 
carry (c) the size of its ballast tanks. 


5 If you had one eye instead of two, 

you would find it more difficult to 
(a) match colors (b) recognize shapes 
like circles and squares (c) judge dis- 
tance (d) look through a microscope. 


6 Gold is not being extracted from sea 

water at present because (a) this 
has been forbidden by a U. S. Treasury 
ruling (b) the amount of gold recovered 
would not pay for the cost of extraction 
(c) there is no gold in sea water. 


Sunshine contains invisible rays, 

which cause sunburn and play an 
important part in our health, called (a) 
cosmic rays (b) ultra-violet rays (c) 
X rays (d) cathode rays. 


5 If someone asked you how big the 

moon looked, the most sensible thing 
to say would be, (a) “As big as a but- 
ton” (b) “As big as a grapefruit” (c) 
“As big as a small pea at arm’s length.” 
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whether you can pick out the right ones. Then 
turn to page 127 and see what score you made 


these twenty-five questions has only 
one correct answer given with it. See 





HECK, THAT'S! 
“NO HELP! 


9 Ordinary flat maps of the world give 

a misleading impression because they 
exaggerate the size of areas near (a) 
the equator (b) the north and south 
poles (c) the International Date Line. 


10 The thing on a camera that you 

press to take a snapshot operates 
the (a) focusing scale (b) view finder 
(c) shutter (d) iris diaphragm. 


1] Medications that kill germs are 
called (a) anesthetics (b) anti- 
septics (c) narcotics (d) histrionics. 


] 2 The kind of electricity that reverses 
its direction many times a second 

is called (a) direct current (b) alter- 

nating current (c) static electricity. 


13 Ocean tides are produced by (a) 
the gravitational pull of the sun 
and moon (b) the trade winds (c) ex- 
pansion and contraction of sea water 
with changes in temperature (d) the 
eruption of submarine volcanoes. 


1 4 The father of radio was (a) Galileo 
(b) Edison (c) Marconi (d) Darwin. 


] 5 Expensive fur coats are made from 

the pelts of the chinchilla, which is 
(a) a ferocious bear found in the wilds 
of Tibet (b) a squirrel-size rodent of 
South America (c) one of the fleetest of 
Australian kangaroos. 


] When it is winter in the United 
States, in South America it is (a) 
spring (b) summer (c) fall (d) winter. 


17 If we are ever able to navigate to 
distant planets, it will be in craft 
capable of propelling themselves where 





there is no air, such as (a) monoplanes 
(b) rockets (c) dirigibles. 


] 8 A laboratory instrument that sepa- 

rates light and heavy ingredients 
of a mixture by whirling it rapidly is 
called a (a) centrifuge (b) vermifuge 
(c) febrifuge (d) subterfuge. 


] The word “vortex”? means (a) one 
of the corners of a triangle (b) a 
whirling mass of water or air like a 
whirlpool or tornado (c) the outer layer 
of gray matter of the human brain. 


20 Binnacles should be (a) scraped 
off the bottom of ships in drydock 
(b) used to steer by at sea (c) lowered 
overboard on lines to take soundings. 
21 A boa constrictor kills its prey by 
(a) injecting poison from its high- 
ly venomous fangs. (b) coiling itself 


about an animal and squeezing it to 
death (c) dropping it from a tree. 


22 “Sixty-two degrees, thirty-seven 

minutes, and four seconds” might 
be the measurement of (a) a tempera- 
ture (b) a length of time (c) an angle. 


2 You can turn salt water into fresh 

water by- (a) placing it in bottles 
and waiting until the salt settles out 
(b) adding baking soda (c) shaking it 


(d) distilling it. 

2? 4 William Harvey discovered that 
(a) heating milk destroys the 

germs it contains (b) blood circulates 

through veins and arteries (c) bad eye- 

sight is helped by glasses. 


2 5 You will be giving a correct an- 
swer to the question, ‘In a vacu- 
um, will a feather fall slower or faster 
than a cannon ball?” if you reply, (a) 
“Faster” (b) “Slower” (c) “No.” 
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Do you know the names of these com- 
mon woodworking tools, listed below? 
Try to label the pictures correctly 





auger bit back saw bit brace 
chisel countersink gimlet bit 
hand saw nail hammer gouge 
plane try square twist drill 
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P Some PRAIRIE- DOG 
TOWNS ARE SO LARGE 

W iN AREA THAT THEY MAKE 
HUMAN CITIES SEEM TINY IN 
COMPARISON / ONE OF THE BIGGEST 

YET REPORTED BEGINS IN TREGO CouNTY, 
KANSAS, AND EXTENDS WESTWARD, ALMOST WITHOUT A BREAK, 
TO BEYOND THE COLORADO LINE— MORE THAN 100 MILES / 











COTTON GROWS ON trees / IN BRAZIL, 
PERU, AND OTHER WARM COUNTRIES WHERE 
THERE IS NO FROST TO KILL THE PLANTS, 
THEY KEEP GROWING YEAR AFTER YEAR,, 
AND SOME SPECIES GET TO BE AS 

BIG AS FRUIT TREES 7 

























PARROT FISH. 

NATIVE TO THE 

SouTH ATLANTIC 

#&ND ALSO FOUND IN 

THE SouTtH SEA, 

| HAVE BEAKS SO 
ASTOUNDINGLY 
STRONG THAT 
THEY CAN BITE 
THROUGH WIRE 
NAILS OR FISHHOOKS, 
CRUSH CORAL, 
AND CRACK HARD 
CLAMSHELLS. 

.YET THEIR 

~ PRINCIPAL FOOD 

IS SEAWEED,/ 





MAN NEVER INVENTED A TOOL OF MORE ALL“AROUND 


USEFULNESS THAN THE ELEPHANTS TRUNK/ 
IT 1S A SUBMARINE AIR HOSE-A DRINKING STRAW- 

A SHOWER BATH -A BLOWER —A SMELLER™A FEELER- 
A DERRICK / IT SERVES AS & NECK,ARM,AND 
HAND’ EVEN THE LITTLE FINGER ON THE END 
CAN GE USED TO PULL A NAIL 















YouLt NEVER SEE & GREBE on tanp/ 


THIS STRANGE RELATIVE OF THE LOON SPENDS 
ALL ITS LIFE ON OR ABOVE THE WATER— 

IN FACT, ITS LEGS ARE SO FAR BACK ON [TS 
BOPY THAT IT PROBABLY COULDN'T WALK. | 
IT MAKES A FLOATING NEST OUT OF RUSHES 
AND DRIFTING VEGETATION J 


TURTLES Live INSIDE THEIR OWN rias! 
THESE RIBS FORM PART OF THE SHELL, 
YET THEY ARE OUTSIDE OF THE SHOULDER 
AND PELVIC GiIRPLESZ 
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Have you tried our brain-teasing 
Question Bee game? Here's a new 


batch of scrambled information and misinfor- 
mation for you to test your wits upon. Each of 







] Lions belong to the family of (a) 
cats (b) dogs (c) zooids (d) bears. 


‘) The air we breathe is a mixture of 
various gases, of which the one that 

we could not survive without is (a) 

nitrogen (b) oxygen (c) helium. 


3 You would expect to find calipers 

in (a) a well-made piece of furni- 
ture (b) a zoo (c) contaminated drink- 
ing water (d) a professional musician's 
vest pocket (e) a machinist’s tool kit. 


A The depth to which a submarine can 

dive is limited by (a) the amount of 
water pressure its hull is strong enough 
to withstand (b) how much fuel it can 
carry (c) the size of its ballast tanks. 


5 If you had one eye instead of two, 

you would find it more difficult to 
(a) match colors (b) recognize shapes 
like circles and squares (c) judge dis- 
tance (d) look through a microscope. 


Gold is not being extracted from sea 

water at present because (a) this 
has been forbidden by a U. S. Treasury 
ruling (b) the amount of gold recovered 
would not pay for the cost of extraction 
(c) there is no gold in sea water. 


Sunshine contains invisible rays, 

which sunburn and play an 
important part in our health, called (a) 
cosmic rays (b) ultra-violet rays (c) 
X rays (d) cathode rays 


cause 


If someone asked you how big the 
moon looked, the most sensible thing 
to say would be, (a) “As big as a but- 
ton” (b) “As big as a grapefruit” (c) 
“As big as a small pea at arm’s length.” 
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whether you can pick out the right ones. Then 
turn to page 127 and see what score you made 
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these twenty-five questions has only 
one correct answer given with it. See 


HECK, THAT'S 
NO HELF'! 
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9 Ordinary flat maps of the world give 

a misleading impression because they 
exaggerate the size of areas near (a) 
the equator (b) the north and south 
poles (c) the International Date Line. 


10 The thing on a camera that you 

press to take a snapshot operates 
the (a) focusing scaie (b) view finder 
(c) shutter (d) iris diaphragm. 


1] Medications that kill germs are 
called (a) anesthetics (b) anti- 
septics (c) narcotics (d) histrionics. 


] The kind of electricity that reverses 
its direction many times a second 

is called (a) direct current (b) alter- 

nating current (c) static electricity. 


] Ocean tides are produced by (a) 
the gravitational pull of the sun 
and moon (b) the trade winds (c) ex- 
pansion and contraction of sea water 
with changes in temperature (d) the 
eruption of submarine volcanoes. 


] The father of radio was (a) Galileo 
(b) Edison (c) Marconi (d) Darwin. 


] Expensive fur coats are made from 

the pelts of the chinchilla, which is 
(a) a ferocious bear found in the wilds 
of Tibet (b) a squirrel-size rodent of 
South America (c) one of the fleetest of 
Australian kangaroos. 


] When it is winter in the United 
States, in South America it is (a) 
spring (b) summer (c) fall (d) winter. 


] If we are ever able to navigate to 
distant planets, it will be in craft 
capable of propelling themselves where 





there is no air, such as (a) monoplanes 
(b) rockets (c) dirigibles. 


] A laboratory instrument that sepa- 

rates light and heavy ingredients 
of a mixture by whirling it rapidly is 
called a (a) centrifuge (b) vermifuge 
(c) febrifuge (d) subterfuge. 


] The word “vortex’”” means (a) one 
of the corners of a triangle (b) a 
whirling mass of water or air like a 
whirlpool or tornado (c) the outer layer 
of gray matter of the human brain. 


? Binnacles should be (a) scraped 
off the bottom of ships in drydock 

(b) used to steer by at sea (c) lowered 

overboard on lines to take soundings. 


? A boa constrictor kills its prey by 
(a) injecting poison from its high- 
ly venomous fangs (b) coiling itself 
about an animal and squeezing it to 
death (c) dropping it from a tree. 


22 “Sixty-two degrees, thirty-seven 

minutes, and four seconds” might 
be the measurement of (a) a tempera- 
ture (b) a length of time (c) an angle. 


2? You can turn salt water into fresh 

water by (a) placing it in bottles 
and waiting until the salt settles out 
(b) adding baking soda (c) shaking it 
(d) distilling it. 


? William Harvey discovered that 

(a) heating milk destroys the 
germs it contains (b) blood circulates 
through veins and arteries (c) bad eye- 
sight is helped by glasses. 


2? You will be giving a correct an- 
swer to the question, ‘In a vacu- 
um, will a feather fall slower or faster 
than a cannon ball?” if you reply, (a) 
“Raster” (b) “Slower” (c) “No.” 
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Do you know the names of these com- 
mon woodworking tools, listed below? 
Try to label the pictures correctly 





auger bit back saw bit brace 
chisel countersink gimlet bit 
hand saw nail hammer gouge 
plane try square twist drill 











POPULAR SCIENCE MONTHLY 





onmnmes 


vy 
n- 


to 





aa 6 





HLY 








Un-Natural History cus sce 
y 


Some PRAIRIE- DOG 
TOWNS ARE SO LARGE 
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COMPARISON / ONE OF THE BIGGEST 

YET REPORTED BEGINS IN TREGO COUNTY, 
KANSAS, AND EXTENDS WESTWARD, ALMOST WITHOUT A BREAK, 
4 TO BEYOND THE COLORADO LINE — MORE THAN 100 MILES / 





COTTON GROWS ON +rees/ IN BRAZIL, 
PERU, AND OTHER WARM COUNTRIES WHERE 
THERE |S NO FROST TO KILL THE PLANTS, 
THEY KEEP GROWING YEAR AFTER YEAR,, 
AND SOME SPECIES GET TO BE AS 

BIG AS FRUIT TREES 7 
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PARROT FISH. 
NATIVE TO THE 
SouTH ATLANTIC 
AND ALSO FOUND IN 
THE SouTH SEA, 
HAVE BEAKS SO 
ASTOUNDINGLY 
STRONG THAT 

THEY CAN BITE 
THROUGH WIRE 
NAILS OR FISHHOOKS 
CRUSH CORAL, 
AND CRACK #ARD 
CLAMSHELLS. 

YET THEIR 
PRINCIPAL FOOD 


nm, 'S SEAWEED? 











YOULL NEVER SEE A GREBE on tann! 
THIS STRANGE RELATIVE OF THE LOON SPENDS 
ALL ITS LIFE ON OR ABOVE THE WATER— 
IN FACT, ITS LEGS ARE SO FAR BACK ON ITs 
230DY THAT iT PROBABLY COULDNT WALK. 
IT MAKES A FLOATING NEST OUT OF RUSHES 
AND PRIFTING VEGETATION / 
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MAN NEVER INVENTED A TOOL OF MORE ALL-AROUND 
USEFULNESS THAN THE £LEPHANT’S TRUNK/ 
IT 1S A SUBMARINE AIR HOSE-A DRINKING STRAW- 

A SHOWER BATH -A BLOWER —A SMELLER™A FEELER- 

A DERRICK / IT SERVES AS A NECK, ARM,AND 
HAND’ EVEN THE LITTLE FINGER ON THE END 
CAN BE USED TO PULLA NAIL / 





TURTLES Live INSIPE THEIR OWN rias! 
THESE RIBS FORM PART OF THE SHELL, 
YET THEY ARE OUTSIPE OF THE SHOULDER 
AND PELVIC GiIRPLESZ 
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HANDY BASKET FOR 
LAUNDRY, A new canvas 
bag hangs on the washer 
to catch the clothes, 
and can be carried easi- 
ly or hung on the line 


EGG OPENER. Squeezed 
together and pressed down 
over the top of a soft- 
boiled egg, the blades of 
the odd accessory at left 
shear off the upper shell 


ROLLER STRAINER 


In the strainer shown be- 
low, an egg-shaped roller 
presses the food against 
the mesh, and a rotating 
scraper prevents clogging 


DOUBLE WAFFLE. 
IRON. Two full-size 
waffles are baked at 
once in this reversi- 
ble iron, which takes 
up no more space than 
one of ordinary design 


ICE FROZEN IN Cups 


Each piece of ice is sealed 
in an individual cup, in the 
novel freezing tray at left 
and below. A twist of the 
cover removes the cylinder 
of ice from the container 
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SUGAR DISPENSER 


When tilted, the bowl 
at the right pours out 
the equivalent of a 
teaspoonful of sugar. 
To sprinkle the sugor, 
the bowl can be shaken 


NUTCRACKER, The 
pincerlike feature of 
the novel nutcracker 
below comes in handy 
for breaking shells of 
Brazil nuts and other 
troublesome varieties 


JAR OPENER AND SEALER. 
tainers are opened and resealed easily with the new 
kitchen fixture shown below. A quick-acting cushioned 
vise grips the cap, while 
the jar is turned. It also 
ifts ordinary bottle caps 
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Screw-top food con- 


AUTOMATIC WASHER, When 
clothes are put into the washer 
seen at left, above, and two 
dials are set, the machine will 
automatically wash them, rinse 
three times, and wring damp dry 














































DOUGHNUT MOLD. In the mold 
shown above, three doughnuts can 
be cooked simultaneously over an 
open flame. Since no grease is 
used, the food is easy to digest 
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added tang is wanted 


FRUIT JUICER 


A detachable scraper 
that forms a part of 
a new fruif-jvice ex- 
tractor makes it pos- 
sible to squeeze oil 
from the rinds of the 
fruit whenever the 













os 
——— 














63 






















ls There a REAL 
Gus Wilson? 


By MARTIN BUNN 


RE Gus and Joe real people—or 

did you just make them up?” 

That is the gist of scores of 

letters I have received from 

readers of POPULAR SCIENCE MONTHLY, 

since I began passing along the nuggets 

of car wisdom that I get from these two 
veterans of the garage business. 

Let there be no doubt about it 
they’re both very much alive! It’s true 
that Gus Wilson, Joe Clark, and their 
Model Garage are all fictitious names. 
I had to promise the real, flesh-and- 
blood “Gus” and “Joe” to keep their 
identity a secret before they would let 
me tell you of their experiences. But 
it won't be betraying any confidence to 
say that the ‘Model Garage” which 
they jointly own is situated in a town 
not far from New York City. “Gus,” 
the veteran automobile mechanic who 
knows more about the innards of a car 
than any two other men I could name, 
bosses the mechanical work, while his 
partner, ‘‘Joe,” handles the bookkeeping 
side of the business. If you ever chance 
to stop at their garage, quite likely you 
will recognize them—-for the artist who 
draws these illustrations knows them 
personally, and his pictures of them are 
as true to life as I've tried to make 
these stories of their experiences. 

Gus started in the garage game back 
in the days before automobiles had 
windshields, and when the progressive 
gear shift was the very latest thing out. 
Since then he’s worked on pretty nearly 
every make of car that ever embellished 
or cluttered the road. Gasoline motors 
are his hobby, as well as his profession, 


lf you ever chance to stop at the real Model Garage, you proba- 
bly will recognize "Gus and “Joe from these illustrations 


and his worst fault as a practical busi- 
ness man is his reluctance to let any 
helper take work off his hands. He 
won't do it, if he thinks he can do the 
job just a little better himself—and he 
usually can! 

Gus’s manners may seem gruff before 
you get to know him, but he really has 
only one pet grouch. When he sees a 
man abusing his car, clashing the gears 
or slamming on the brakes so hard that 
the car screeches to a stop, it affects 
him the same way that it would you to 
see a stupid or cruel driver beating a 
horse. On the other hand, he’s never 
too busy to drop his tools, sit down be- 
side a man who takes an intelligent in- 
terest in his car, get out a greasy pencil 
and a soiled envelope to draw diagrams 
on, and tell his customer plenty that 
isn’t to be found in books. As for Joe, he 
divides his time between poring over his 
ledgers and admiring his partner’s skill. 















$100 
IN CASH PRIZES 


OR quite a number of years, 

"“Gus' has been telling you all 
about cars. Now he and the Editor of 
Popular Science Monthly would like to 
hear about yours. 

Has your car ever developed some 
strange, mysterious ailment—something 
outside the usual run of a motorist's 
experience? For the most interesting 
letter of not more than 500 words, tell- 
ing of the queerest case of motoring 
trouble you have experienced and how 
it was cured, we will pay a cash prize 
of $50. The second-best letter will win 
a prize of $25, and the writers of the 
five next-best letters will get $5 each. 

You don't have to be a subscriber to 
Popular Science Monthly, nor purchase 
any copy from the newsstands, to enter 
this contest. Only the employees of 
Popular Science Monthly and their 
families will be excluded from partici- 
pating in the contest. The judges will be 
"Gus Wilson" and the technical editors 
of Popular Science Monthly, and their 
decision will be final. If they decide 
there is a tie for any prize, the full 
omount of the prize will be paid to 
each tying contestant. 

Address your letters to "Gus Wilson," 
care of Popular Science Monthly, 353 
Fourth Avenue, New York City, and be 
sure to mail them before midnight on 
January 15, 1938, the date when the 
contest closes. No entries will be re- 
turned.—Martin Bunn. 
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i “White Widow" made 

e from night-light bulb 
and socket decorated 

a with twisted crépe 

3 paper and red paper- 

e punch cuttings. At 

nm » fight, a wire frame- 

1e work holds the dress 

e- 





By 
KENNETH 
MURRAY 











Laughable 
Lamps 


OME decoration isn’t a subject to make 
light of, but here’s a way to do it 
nevertheless. These comical lamps are 
formed from 714- and 10-watt bulbs of 

the round, outside-colored variety, usually sold 
or 10 cents. More powerful lamps would be 
insatisfactory because the novelties are not 
r general illumination—merely to add a spot 
f live color here and there. 
The support over which the body is built up 
iay be a wire framework or a small cardboard 
x Of suitable proportions. Wadded pieces of 
ssue paper make good padding to shape out 
ne figure, and the most easily applied covering 
crépe paper cut into strips across the grain. A dark-colored !0-watt lamp is used for the head of 
‘ will conform to the shape of the figure, over the bell boy, and the body is a cardboard box. Crépe- 
hich it is tightly (Continued on page 116) paper rope covers the hat and serves as eyes and mouth 
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oilstone. The 


HEN it is properly used, a 
good circular saw is capable 
of doing nearly all the 
straightaway sawing re- 
quired in the home workshop. The effi- 
ciency with which the machine oper- 
ates depends, however, largely upon 
the condition of the saw blade. The 
amateur mechanic usually realizes this, 
but he is likely to have the mistaken 
idea that sharpening the saw is a diffi- 
cult operation, and for that reason he 
may be inclined to wait as long as pos- 
sible before taking steps to remedy the 
increasing dullness of the blade. Any 
delay is poor policy. 
As saw blades differ in design, some 


By HOWARD R. 
HEYDORF 


Jointing the teeth with an 
saw is re- 
versed and turned by hand to the blade, a drawing 


Saw-filing vise. 

The blade is 
held between 
two disks of 
wood, and lines 
are drawn to 
guide the file 


of the steps in sharpening 
them must be slightly var- 
ied, but the main ones are 
jointing, gumming, setting, 
and filing. 

Before anything is done 





should be made of one of 

the teeth, preferably from 
a new blade. This sketch should show 
the angles of the back and front of the 
tooth, the amount of set, the depth of 
the gullet, and the bevel of the tooth. 
When the blade is composed of more 
than one style tooth, the drawing 
should include the various kinds. 

The first step is to joint the teeth. 
The saw is reversed on the arbor and 
a grooved piece of wood is placed over 
the blade as shown. An oilstone is 
held in place on this wood, and the saw 
is raised until it strikes the stone. 
When the saw is turned by hand, the 
stone levels the teeth. The saw should 
be jointed no more than is necessary to 
make the teeth level. 
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A jig for marking the gul- 
lets and setting the teeth. 
Note how bolthead is filed 


The gullet outline is 
marked from a wooden 
template, spaced by 
using a locating pin 





For marking the _ gullets 
and setting the teeth, a jig 
is needed. This consists of 
a piece of wood slotted at 
one end and with a ¥%-in. 
machine bolt and a number 
of washers inset into the other end. In 
the slot slides a 4-in. carriage bolt on 
which a spacer piece is slipped, the top 
of the spacer being turned to fit the 
arbor hole of the saw. The shoulder of 
this piece should be the same height as 
the top of the machine bolt. 

For marking the gullets, the jig is 
used as shown. A thin strip of wood, 
in which the outline of the required 
gullet is sawed, serves to make this 
marking operation quick and accurate. 
A metal pin is used to locate the strip 
for each marking. : 

A gumming wheel is next used to 
grind the gullets to shape. In this case 
the wheel is 8 in. in diameter and \4 
in. thick. Such a wheel may be used on 
the saw arbor if the speed of the ma- 
chine is reduced, but a heavy wooden 
guard should be added to protect the 
worker. A table insert designed for 
use with dado heads is put in place to 
provide clearance around the wheel. 

The large bolthead in the wooden jig 
is now used as a Stake for setting the 
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Grinding gullets with a 
gumming wheel used at 
low speed on the arbor 






teeth. A corner of the bolthead is filed 
to the required angle. Every other 
tooth on most saws is set on one side 
with a pin punch, and then the saw is 
reversed and the other teeth are set 
to the other side. Some saws are hol- 
low ground and require no set. 

While the customary method of 
harpening the teeth of a saw is to 


Old Fountain Pen Converted into Letter Scale 


OW often have you wondered 
whether a three-cent stamp was 
enough on a letter you were just about 
mail? If you take a few minutes 
make yourself a pocket scale from 
n old fountain pen like the one illus- 
rated, you will be able to settle such 
juestions instantly. 
Remove the self-filler mechanism 
nd rubber ink sack, as well as the nib 
nd feeder. The remainder is used to 
use a brass rod of suitable length 
nd diameter, and a coil spring of 
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The jig is called into 
use a second time for set- 
ting the teeth. The bolt- 
head serves as a stake 


file them, the teeth on some saws may 
be ground much more accurately. A 
fine grinding wheel is used and guarded 
in the same manner as the gumming 
wheel. A sliding jig is constructed by 
clamping a piece of plywood onto the 
miter gage. Two wooden disks are re- 
quired to hold the saw. The bottom 
disk is fastened to the plywood in the 
correct position and may be blocked 
up on one side to give the correct 
bevel. The side of the wheel is used 
for this grinding operation, a light 
pressure being’ employed. 

For teeth that must be filed, the saw 
vise shown near the beginning of the 
article will hold the blade securely. To 


disks. 


lightweight brass wire. Make an oblique cut near 
the lower end of the rod to receive a short piece 
of watch spring. This functions as a clip to hold 
the letters to be weighed. A hook may also be 
provided for small packages. 

Experiment will determine the right amount 
of tension in the spring. It should be flexible 
enough so that a 1-oz. weight will pull the rod 
down from % to % in. when the scale is held in 
the weighing position. With a file, mark the po- 
sition for each additional ounce; then remove 
the rod and file deeper markings in it for per- 
manent use.—K. L. ROBBINS. 





A small 


Grinding the teeth. 
block under 


the bottom disk gives 


the 


necessary bevel 












The sharpened teeth are finished by rub- 
bing them with an oilstone to remove burrs 


aid in getting the bevels uniform, cross 
lines are marked on the tops of the 


For best results, the sharpened 


teeth are finished with an oilstone. 





Weighing a letter with the 


pocket scale. Left, parts 
before assembly. Extreme 
left, filing the notches 
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KNOTTED 


Ski Socks | 


TAKE THE GRIEF OUT 
OF UPHILL CLIMBING 


By Arthur Holmes 


p= X PERTS and beginners agree that 
nothing takes the joy out of ski- 
ing so much as the uphills. “If 
skiing were only all downhill,”’ 
they lament, “it would be all right.” 

The park rangers in Yosemite Na- 
tional Park (California) have devel- 
oped a rope “ski sock” for climbing 
steep snow slopes. It is the safest climb- 
ing aid in precipitous or dangerous 
country, very light in weight, inexpen- 
sive and simple to make, good in any 
type of snow, and easy to put on or 
take off the ski. Surprisingly steep 
slopes can be climbed straight up, 
thereby doing away with the necessity 
of traveling back and forth across the 
face of the hill. In fact, nothing has 
been found to equal the rope ski sock 
with the possible exception of sealskin 
climbers, which are quite expensive. 

Obtain two lengths of '4-in. cotton 
braided sash cord, each about 18 ft. 
long. Double one of the ropes and fold 
back the doubled end upon itself, mak- 
ing two loops as shown. Each loop 
should be about 6 in. in diameter. Now 
twist each of the two loops two and a 
half times in the opposite direction 
from the other loop, and tie the loops 
together tightly with leather thongs, 
fishline, or other thin, strong twine. 
Note that the two inside ropes are tied 
together as close to the twists as pos- 
sible, while the outside ropes of the 
loops are tied close to the untwisted end 
of the loops. 

Once the loops are right, the rest is 
easy. A series of square knots are tied 
to lie alternately underneath and on top 
of the ski and extending back to the 
center of the ski. 

Insert the ski into the loop, as illus- 
trated, and tie the first knot on top of 
the ski: then tie the next square knot 
as tightly as possible beneath the ski, 
and so on until the center binding is 
reached. About five 
knots on top and five 
beneath will be ade- 
quate for a 7!.-ft 
ski for traveling in 
steep country. More 
or fewer knots may 
be used, but what- 
ever the number, it 
is essential that the 
next-to-the-last knot 
be tied to lie direct- 
ly behind the foot- 
plate of the binding, 
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An 1!8-ft, length of cotton braided sash cord 
is doubled and prepared as shown below, then 
knotted above and below the ski as at right 


Ski socks enable one to 
climb without using the 
tiring herringbone step 


and the last one underneath the ski di- 
rectly below where the foot rests. 

The several feet of unused rope are 
not cut off, but are used to fasten the 
rope sock to the ski, and none of the 
other knots is disturbed. When the 
socks are slipped on the ski in their 
original position, bring the extra rope 
up, wrap it around the ski in front of 
the ski binding, and tie the two ends 
together. The extra rope wrapped 
around the ski acts as a snubber. 

For traveling on the level or down- 
hill, the front knot is untied and the ski 
sock is slipped off the ski. It can then 
be carried on the belt, slipped down on 
the handle of the ski poles, or placed in 
a knapsack. 

Metal ski bindings or 
harnesses are, of course, 
necessary in using a 
ski sock. As a matter 
of fact, it is extremely 
difficult to ski with only 
a toe strap, and this 
form is seldom used 
nowadays by _ serious 
skiers. Furthermore, 
for climbing easy or 
short hills under, say, a 
hundred yards or so in 









length, it would hardly be worth the 
trouble of tying on ski socks. It is on 
longer hills, steady climbs, or cross- 
country trips where hills predominate 
that these ski socks will be found to be 
worth their weight in gold. 


The loop is slipped 
on the end of the ski, 
and the rope knotted 
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Two thermometers, 
one with a_ wick 
around it, are held 
in front of the fan 





HOMEMADE DEVICE 
Measures Moisture 


easy reading type, particularly the 
low-priced ones, are likely to be in- 
accurate and unreliable, but any handy 
man can build a highly dependable in- 
strument at small cost by using a 
couple of thermometers and an old 
vacuum-cleaner motor with fan. Since 
the amount of moisture in the air has a 
vital influence on our comfort, such an 
instrument is valuable, not alone to 
amateur meteorologists, but in every 
home. 

Take the bottom and top out of a tin 
can of suitable size and wedge the vacu- 
um-cleaner motor and fan into it as 
illustrated. Select a can large enough so 
that there will be room between the 
motor and the side of the can for a sub- 
stantial air stream. Mount the can in a 
wooden frame that will also convenient- 
ly support two thermometers in a posi- 
tion where they can be read easily and 


fpr ee of the direct or 


in the Air 


also where the fan will draw air over 
the thermometer bulbs, past the motor, 
and out through the opposite end of the 
can. Sew a lamp wick (or porous cloth) 
around one thermometer bulb, and place 
the free end of the wick in an old ink 
bottle filled with water and mounted on 
one side of the base. 

To find the humidity, turn on the 
motor and after a minute or so, take 
the temperature readings of the wet- 
and dry-bulb thermometers and refer to 
any available humidity tables, such as 
the “Psychrometric Tables” published 
by the U. S. Weather Bureau, for the 
exact relative humidity. You will then 
have the satisfaction of knowing that 
you are following the best method yet 
devised for measuring humidity in the 
air.—M. H. COMPTON. 


Constructing a Test for Steady Hands 


YOUR steadiness of hand and muscu- 
lar coordination are put to a test in an 
ntertaining way by this new marble 
game, “Tip.’”’ The object is to roll the 
narble across the board so that it 
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strikes the bell. To do this, the game 
must be held with both hands and tipped 
so the ball will roll over the board with- 
out falling into one of the holes. 

At the start of each game, the marble 
is placed anywhere in the shallow 
groove at the front. Three turns are 
allowed in one play, and the game may 
be five or ten plays. The person ringing 
the bell the most times wins the game. 


BICYCLE 


Kune 

(ALL STOCK ' 
¥¢° THICK) RETURN 
SLOT 


Refrigerator Alcove 
Modernizes Kitchen 


MANY of the substantial homes built 
a decade or longer ago had no special 
provision for the ice box, which was 
often placed, not in the kitchen, but on 
the rear porch. Since the modern 
mechanical refrigerator need not be 
accessible to the iceman and is not 
much affected by the heat of the kitchen, 
it is more convenient to keep it inside. 
This can sometimes be accomplished 
without sacrifice of room simply by 
building an alcove on the adjoining 
porch and cutting away the wall be- 
tween. The improvement is well worth 
the trouble and trifling expense. A 
screened window in the back will pro- 
vide ventilation—a desirable feature, 
especially where a gas refrigerator is 
used.—DICK HIXON. 
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How alcove for 
refrigerator is 
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built on porch a 











Silencer for Baby's Chair 


A PIECE of rubber flooring or even 
ordinary linoleum cut to fit the inside 
of the baby’s tray on the high chair and 
slipped into place will deaden the sound 
of blows from toys and spoons and pro- 
tect the enamel.—W. W. WHEATLY. 


CROTCH CLOSE 
TO TAKE 
NARROW STOCK 


Wrecking Bar Serves 
as Metalcraft Tool 


IF THE U-shaped end of a wrecking 
bar of the type illustrated is heated and 
bent until almost closed, a useful tool is 
obtained for metal working. Bars may 
be twisted as shown, and if they are too 
heavy to be worked cold, they may be 
heated in the basement furnace or with 
a gasoline torch.—R. W. 





















The complete door chime 
and, at right, how it ap- 
pears when mounted on 
the wall. The resonator 
bar is left unpainted 


ORE pleasing to the ears than 

the old-fashioned doorbell is 

this musical chime, assembled 

largely from odds and ends. 
When the door button is pressed, the 
resonator-type chime emits a single 
pleasant note that can be _ heard 
throughout a large house. 

The materials include a steel bar % 
by % by 113/16 in.; a tin can 3 5/16 in. 
in diameter, 4 7/16 in. deep; two right- 
angle iron brackets 54 by 24% by 2% 
in.; a pair of electromagnets from an 
old doorbell or buzzer; a brass striker 
5/16 in. in diameter and 1% in. long, 
and miscellaneous bolts. The dimen- 
sions can be varied considerably with- 
out affecting the design. 

The resonator is merely an empty tin 
can arranged so that the vibrating bar 
is across its open end, the center of the 
bar being in line with the center of the 
can. The air column in the can vibrates 
in sympathy with the bar, and reén- 
forces the sound given off by it. It is 
necessary to match the frequency of the 
bar to the natural frequency of the air 
column in the can. This can be done 
either by varying the depth of the can 
or the length of the bar. 

To test a bar for its musical-produc- 
ing ability, lay it across two strips of 
soft rubber, such as pieces cut from a 
rubber sponge, and strike it in the cen- 
ter with a small hammer or rubber mal- 
let. Hold the can with its open end di- 
rectly above the center of the bar. If 
the can and bar are in resonance, there 
will be an immediate increase in the 
volume of sound. If they are not, try 
using cans of different depths, or bars 
of different characteristics. 

When a bar is struck in the center, it 
vibrates in such a way that, some dis- 
tance from each end, there are points 
where the metal remains practically 
stationary. To find these points, sprin- 
kle a few grains of sand on the surface 
of the bar while it rests horizontally on 
the two rubber strips, and tap it light- 
ly in the center. This will cause the 
sand grains to “walk” to the points of 
least vibration and arrange themselves 
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Steel bar with 
tin-can resonator 
sounds a single 
loud but pleasant 
note when push 


button is pressed 


By 
WALTER 
E. 
BURTON 


Grains of sand are used to find the stationary points or nodes of the 
vibrating steel bar. At these places the mounting holes are drilled 


in narrow bands extending across the 
bar. At these points, punch-mark the 
bar for drilling the holes to be used in 
mounting it. 

On opposite sides of the tin-can res- 
onator, mount the right-angle brackets 
by means of short bolts extending 
through holes in the brackets, and 
through holes punched in the can with 
an ice pick. Center the bar with respect 
to the brackets and the can, and mark 
the positions of the mounting holes, 
after these holes have been drilled in 
the bar. Drill the brackets to receive 
1-in. lengths of rod about 1/16 in. in di- 
ameter, such as a piece of wire nail or 
bronze wire like that used for brazing. 
The rods should enter the bracket holes 
with a driving fit. Push short lengths 
of rubber tubing (which can be taken 


from a piece of insulated wire) over the 
pins to insulate them from the vibrat- 
ing bar. When the bar is in position, 
it is further insulated by resting on 
sponge-rubber crosspieces about 4% by 
44 in. in cross section. The holes in the 
bar should, of course, be big enough to 
accommodate the rubber tubing when 
it is in place over the pins. The fit 
should be loose, not snug. 

The striking mechanism consists of a 
pair of electromagnets from an inex- 
pensive doorbell, and an armature to 
which a piece of springy wire, such as 
the bronze brazing rod already men- 
tioned, bearing the hammer is attached. 
If the doorbell magnets already have 
an attached armature and interrupter 
mechanism, remove .the interrupter and 
arrange the connections so that the 


POPULAR SCIENCE MONTHLY 









th 
‘or 
ile 
int 


sh 


* the 
yrat- 
tion, 
r on 
3 by 
| the 
h to 
vhen 
e fit 


of a 
nex- 
e to 
h as 
nen- 
=hed. 
have 
ipter 
and 

the 








coils are in series with Right, the bar rests on rubber cushions 
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aa 
the doorbell button and is held by two rubber-covered pins. 2 
and batteries. Below, the striker mechanism and how 4 
When no current is it is placed in the can. The hammer 4 
flowing through the strikes the bar at or near the center | 
coils, the armature 3 
rests against a bolt ee : 
that acts as a stop to a _ é 
hold it a short dis- ed ee a q 


tance from the magnet 
cores. When the but- 
ton is pressed, the ar- 
mature snaps against 
the cores, and the ham- 
mer, onitsspringysup- \ 
port, strikes against ‘, 
the bar and then re- ; 
bounds a fraction of 
an inch. It is held 
there, almost but not 
quite touching the bar, 
until the current stops 
flowing, when gravity 
returns it to the ‘‘open”’ 
position. The striker 
has a hole drilled lat- 
erally so that it can be driv- 
en on the end of the wire. 
Note the way the striker 
wire is bent back and forth 
to provide a springy action. 
Mount the chime against 
the wall so that the vibrat- 
ing bar rests horizontally on 
its rubber pads. A strip of 
brass or tin plate with two 
holes in it, soldered to the 
side of the tin-can resonator 
and projecting an inch or so 
above it, provides a means 
of fastening. Finish the res- 
onator, angle brackets, and 
other exposed metal parts— 
all except the vibrating bar 
with paint or lacquer. Do 
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not apply any finish to the bar other 
than a light coat of oil, or nickel or 
6 chromium plating. In mounting the 
“3 resonator, do not have its bottom in 
contact with anything, or the volume 
will be diminished. 

The chime works best on direct cur- 
rent obtained from two or three dry 
cells. Conventional doorbell transform- 
ers do not seem to operate the striker 
with adequate force, although any trans- 
former that delivers 150 or more watts 
at between 5 and 6 volts is satisfactory. 
However, transformer operation causes 
a slight buzzing of the armature, which 
may be objectionable unless muffled by 
close adjustment and perhaps the ad- 
dition of a piece or two of thin rubber. 
If dry cells are used, the volume of tone 
is largely a matter of selecting the 
proper bar and adjusting the device. 
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Storing Christmas Light Bulbs so They Cannot Break 


HE problem of storing Christ- 
int mas-tree lamps to prevent 
breakage can be solved by con- 
structing a wood or plywood 
box as shown and fitting it with 
a set-in cover drilled with holes 
to receive the bases of the bulbs. 
Below this cover is ample room 
for storing the cords, switches, 
and other accessories. 

Round up the Christmas cords 
and bulbs to get an idea as to 
the size box necessary to hold 
them all. The cover should be 
cut to slide inside the box and 
rest on wooden cleats, which 
are placed low enough to allow 
the tops of the bulbs to align 
with the top of the box so that 
another cover may be put on, if 
desired. Complete the box by 
painting it—-WALTER MASSON. 










The cover rests on 
cleats, the space 
below being used 
for storing the 
strings of sockets 






A box large enough to hold all the 
bulbs, cords, sockets, and acces- 
sories is made and fitted with a 
set-in cover, which is drilled to 
suit the Christmas-tree lamp bases 
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Folding 
Drafting Table 
Supported 


on a Bookcase 


HEN you have occa- 
sional drafting to do, 
it is convenient to 
have a drafting table 
that can be set up in a good 
light, will be solid while you use 
it, and can be folded flat and 
stored out of the way at other 
times. The table illustrated was 
designed to meet these condi- 
tions. It is used in combination with a 
built-in bookcase. 

In addition to the usual shelves, the 
bookcase has three drawers: A, 1% by 
177, by 12 in. for scales, triangles, and 
flat instruments; B, 4% by 17% by 12 
in. for ink, instruments, and supplies; 
and D, 5!2 by 75, by 12 in. for filing 
4 by 6-in. index cards. Space C is used 
for a supply of letter-size bond paper. 

Two steel plates 1, by 1% by 1 in., 
drilled for No. 10 flathead wood screws, 
are set into the top of the bookcase 
flush with the surface where indicated. 

The drafting table was made from 
yellow-pine flooring, which happened to 
be on hand. Any of the ordinary woods 
could be used. Cut the pieces as shown 
on the list of materials. 

On each of the 27-in. rails, measure 
201, in. from the front end, and 1% in. 
from the lower side. Make a 314 by 
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The drafting table is set up on the built-in bookcase as 
shown at left. It is stored away flat when not required 














How the bookcase is 
built and, at right, 
drafting-table frame 


12-in. rafter cut. Measure 3% in. \ 
from the heel of the cut and put \;j 
a 114-in. No. 10 wood screw in y 
till the threads are covered. Cut 
off the head and file the shank 
smooth; it is to enter the hole in 
the steel plate on the bookcase. 
In the two legs, drill and coun- 
tersink a hole in each to take the 
No. 10 screw that acts as a hinge 
in folding the table. Make a 7% 
by 12-in. rafter cut at the end of each 
leg to fit the shelf of the bookcase. As- 
semble the table with screws. The diag- 
onal braces of %4 by 1-in. steel were 
used so the table would fold flat, but 
braces of wood may be substituted. 
The bookcase and table were finished 
with a good grade of four-hour brown 
enamel. First, however, the wood was 
thoroughly sandpapered, dusted, and 
primed with flat white wall paint which 
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had been colored a light brown by tint- 
ing it with burnt umber in oil. A brown 
wall paint or brown enamel undercoater 
might have been used instead. 

A “rafter cut,” mentioned before, is 
the diagonal of a right-angled triangle 
having legs of the stated dimensions. 
Approximate angles are given in the 
plans.—F.. D. OLNEY. 

(The list of materials for this project 
will be found on page 116.) 
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PL AN Building Convenient Places to Keep Books, 
Drafting Equipment, Silverware, and Plants 


A Three-Drawer 












Silverware Chest 
for Use on Buffet 


be kept in unhandy places, 
but not if you construct a 
chest like the one illustrated. 
It resembles an old Georgian 
Colonial writing cabinet of 
the eighteenth century, yet 
you may place it with almost 
any period or color of furni- 
ture. The original cabinet is 
solid mahogany, finished a deep, lus- 
trous red. 

First, measure your longest pieces of x Bie, Panini gah 
silverware and stack the others in piles : 
so as to assure yourself that the cabinet 
is large enough for your purposes; if 
not, increase the dimensions as nec- 
essary. 

Form each of the casings for the two 
outside drawers from three pieces of 
lumber—two outside ends of 3¢-in. ma- 
hogany, 2% by 11 in., two inside pieces 
273 by 10% in., and two bottoms 41% 
by 11 in. In the rear edges of the two 
outside pieces cut 14 by \-in. rabbets 
into which the back will set. These two 
sections are glued together in the form 
of two separate units and appear merely 
to be boxes without ends or tops. Next 
cut a strip 2% by 19% in. for the back, 
and a nicely grained solid panel for the 
top, 11 by 20 in. (Continued on page 116) 


a oe eau often has to 





The cabinet with drawers drawn out to show arrange- 
ment of silverware. Right, lining racks with velvet 
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all Turned Flowerpot Stand 
Has Slim, Graceful Lines 


me ba 2 ADE of any close-grained cabinet wood, 
- o* such as mahogany, walnut, gum, maple, 
aN $2 i 5 or birch, this flowerpot stand forms an 
en ms Os attractive addition to the living room. 
\ o,... ws Turn the two parts of the column, making the 
’ lower section first, but before turning this 
d part, bore the 1-in. hole and make a plug about 
} 3 in. long to insert in it. Set the center mark of 






the plug accurately on the dead center of the 
lathe so the work will turn true. Reed the col- 
umn by using the lathe’s dividing head and a 
portable shaper; or else mark by hand, place in 
a jig, and carve with a chisel. 

Lay out the legs and cut to shape, rounding 
the upper edges. To obtain a perfect fit against 








int- the column, sand ends of legs on a 214-in. diam- 
wn eter cylinder to which sandpaper has been glued. 
iter Make the top from a disk 21% in. thick and a 

little over 10 in. in diameter. Turn the top of the 
, is disk first, then remove it from the faceplate, and 
igle make a wooden chuck into which it will fit tight- 
ons. ly. Complete the turning, including the 1-in. 
the hole for the upper end of column. French polish 

all parts except the legs in the lathe while it is 
ject turning at its slowest speed. 


Glue one leg at a time.—HERMAN HJORTH. 
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Rolling-Marble Game Amuses Children 


HEN three dozen or more brightly 
colored marbles are rolling down 
the runways of the homemade toy illus- 
trated below, the motion, the sound, and 
the constant dropping of the balls com- 


Dropped one by one 
into the upper hole, 
ey the marbles rapidly 

roll down the incline 




























Float Valve for Furnace Water Pan 


N VERY cold weather it is usually nec- 
| essary to fill the water pan in a hot- 
air furnace several times a day in order 
to provide necessary humidity. Also, 
the humidification is most efficient when 
the pan is kept filled nearly to the top. 
An efficient float valve to take care 
of this chore can be easily made from 
an old inner-tube valve and a few odds 
and ends. Remove the core, and saw 
off enough of the end of the valve to 
allow the valve stem to protrude about 
1/16 in. when the core is fully seated. If 
the threads are damaged in this process, 
they may be straightened with the tap 
of an ordinary valve tool. Insert the 
core again and screw up until seated. 
A piece of brass rod or heavy copper 
wire about 10 in. long forms the float 
arm. It should be flattened with a ham- 
mer about % in. from the end, and 
drilled as shown to form a bearing. 
The short end is flattened at right 
angles to bear against the valve stem. 
The fulcrum is made from a T-shaped 
piece of brass or copper, shaped as 
shown and soldered to the valve. The 
float may be a ball 
or a block of wood 
with enough buoy- 
ancy to support the 
float arm in water. 
For holding the valve 
in place against the 
side of the water 
pan, a strip of metal 
is bent at right an- 


gles and drilled to 
fit over the valve, 


where it is held in 
place with the valve 
lock nut. The lower 
end is drilled and 
tapped for a set 
screw. 

The valve should 
be connected to the 
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water supply by a length of copper tub- 
ing. The diameter of the tubing does 
not matter as the flow of water through 
it is very small after the pan is once 
filled. Drill the inside end of the valve 
body large enough to receive the tubing 
for about % in. and solder in place. 
The tubing may be connected to a fau- 
cet by soldering to its end a brass or 
copper disk that will fit inside an old 
hose coupling. A soft rubber washer 
makes the connection water-tight. 

In most homes a convenient connec- 
tion can be made to the drain faucet 
at the bottom of the hot-water tank. 
If, however, a water connection is not 
available, the valve may be connected 
to a supply tank of several gallons ca- 
pacity set on top of the furnace, hung 
from the ceiling, or put in any conven- 
ient place that is higher than the fur- 
nace water pan. 

After the valve is in place in the wa- 
ter pan, it may be adjusted to maintain 
exactly the correct water level by bend- 
ing the float arm and experimenting 
until it is right——H. W. TETER. 








An old inner-tube valve is 
used in making the float 
valve, and the device is in- 
—= stalled as shown at the left 


, ‘ MARBLE 
DIA 


LOWER END !S CUT 
AS SHOWN 


bine to hold the attention of small chil- 
dren for a long time. Unlike more me- 
chanical and automatic toys, it gives 
them a chance to match their finger 
dexterity with the rolling marbles, be- 
cause they have to take the marbles 
from the receiver at the bottom and 
put them into the hole at the top so 
that the rolling will be continuous. 

The toy requires twenty-one 
parts, but they are all of the sim- 
plest variety. Make the frame 18 
in. square, and use \& by 1-in. pieces 
to support the runways, which are 
of thin metal fastened with small 
bolts. If desired, an extra runway 
may be inserted and all the run- 
ways tilted a trifle less so 
that the marbles will roll less 
rapidly. 

Paint the incline some pale 
color so as not to distract 
from the glitter of the glass 
marbles, which should be the 
brightest obtainable at any 
toy store.—D. C. 





LESS THAN 





Soldering Copper Set 
in Pan for Heating 


For household soldering jobs, many 
home mechanics have to rely on an or- 
dinary soldering copper heated over a 


gas, gasoline, or kerosene stove. Such 
an open flame, however, does not keep 
the soldering iron hot enough, especially 
if it is a large one. To overcome this 
trouble, I retain the heat with a tin 
bread pan about 10 in. long, 5 in. 
wide, and 4 in. deep, lined on the inside 
with about six layers of the sheet as- 
bestos used for covering furnace cas- 
ings and pipes. Pasting in the sheets 
gives a neater job and permits the use 
of scrap pieces, but the actual fastening 
must depend on metal strips or buttons 
held by rivets, small stove bolts, or nails 
driven through and clinched. 

The soldering copper is put through 
a hole cut in one end of the pan, and 
the tip rests in a similar hole in the 
other end. A wider tin would permit 
the heating of two coppers at the same 
time.—I. W. DICKERSON. 


Magnets Hold Work for Welding 


MAGNETS taken from old magnetos, 
which may be found at any junk yard, 
are handy around the welding shop or 
garage. With the magnets, many weld- 
ing jobs may be held together without 
clamping or blocking.—EARL Fox. 
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PORTABLE 


Punching-Bag St 


ing bag knows how hard it is to 
find a good place to hang it. If he sus- 
pends the rebound platform from the 
beams in the cellar, the vibration and 
noise resound through the house. If he 
hangs it in any of the rooms upstairs or 
in the attic, it is even worse. And if he 
lives in an apartment, the landlord will 
not tolerate the defacement of ceiling 
or walls. The neighbors are also almost 
certain to complain of the racket, even 
if the landlord does not object. 
Of course, the garage, if one is avail- 
able, can sometimes be used; but usual- 
ly, when the car is in, there is not 


Ai boy who has ever had a punch- 


enough room to do any bag punching. , 


Besides, some garages have no lighting 
connections, and so it would be im- 
possible to use the bag in the evening. 
This punching-bag stand circum- 
vents all of these difficulties. It is an 
independent unit, not attached to either 
walls or ceiling, and it has the added 
advantage of being portable. Thus it 
is available for use outdoors in fine 
weather and indoors at other times. 
The stand illustrated is 6 ft. 8 in. 
high, and the base is 6 ft. long. The 
height must be a few inches shorter 
than the distance between floor and 
ceiling of the room where the stand is 
to be used. If the ceiling is low, the 
proper height can be found by drawing 
a right-angle triangle as shown by the 
dot-and-dash lines in the small diagram. 
Line AC, the hypotenuse, represents the 
distancé ‘from ceiling to floor; CB is the 
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width, or 30 in.; and AB is the maxi- 
mum height: Better make it an inch 
or two less. 

In any case, the bag should 
hang at about the head level 
of a man 6 ft. tall. Then, if 
a short boy wishes to punch 
it, he can stand on a box 
large enough to bring his 
head level with the bag. 

Cut all the wood to length 
except the eight diagonal 
cross braces. Screw the nine 
pieces that form the floor to 
the two 6-ft. 2 by 4’s. To the 
latter bolt the four upright 


and 


REDUCES NOISE AND VIBRATION 





LIST OF MATERIALS 


2 pe. 2 by 4 in. by 6 ft. for base. 

4 pe. 2 by 2 in. by 6 ft. 8 in. for up- 
rights, and 2 pc. 2 by 2 in. by 4 ft. 
for rebound platform. 

100 lineal feet 34 by 3-in. for floor, re- 
bound platform, and eight diagonal 
braces. Spruce is best, if available. 

6 doz. flathead wood screws, 134-in. No. 
10, for floor and rebound platform. 
Four screws are to be used for each 
board. 

32 roundhead wood screws, 134-in. No. 
12, for fastening the diagonal braces. 

1 doz. squarehead iron bolts, 4% by 
'4 in., with nuts. Four are used to 
bolt the uprights to the base, and 
eight to bolt on the rebound platform. 

4 iron bolts, 2%4 by % in. with nuts, 
for use where the diagonal braces 
cross each other. 

32 iron washers and 16 lock washers. 











corner pieces. Next screw 
the nine pieces of the re- 
bound platform to the two 
48-in. 2 by 2’s that form the 
top, and bolt the upper as- 
sembly to the top of the 
four uprights. All this may 
be done while the structure 
is lying on its side. 

Finally, cut the diagonal 
braces and screw them in 
place, making sure that the 
pillar is square. It will be 
found that these braces are 
sufficiently springy to cross 
each other without making 
a cross-lap joint. Simply 
put one of the 214-in. bolts 
through each pair at the center. Total 
cost to the writer on Long Island, N.Y., 
was $3.40.—BERTRAM BROW NOLD. 








Top framing and 
rebound platform 


PLATFORM 


Salvaging Glasses with Broken Stems 





WHEN goblets aud other pieces of 
crystal ware are accidentally broken at 
the stem, you can easily turn new 
wooden bases on the lathe from wild 
cherry, maple, cedar, birch, walnut, or 
other decorative, close-grained woods. 
One of many patterns for such bases 
is illustrated. 

A hole is drilled in the top of each 
wooden base large enough to contain 
the broken stem. The base is then 
thoroughly sanded, stained, given a 
very thin coat of shellac, and finished 
with waterproof and alcohol-resisting 
varnish. The holes are filled with water- 
proof casein glue, the broken stems 
pushed into them, and the excess glue 
removed.—ELISABETH FROST MINER. 
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Throwing the ‘Snow Snake’ : z 
IS NOVEL WINTER SPORT 


"“CNOW SNAKE” is one of the oldest 

S winter games played by our Amer- 
ican Indians. The contestants throw a 
long spear in such a way as to slide 
along the smooth snow or in a groove 
made in the snow by pulling a log along 
the course. Points are given the one 
who throws the farthest. The game 
may also be played by teams. 

The ‘“‘snake”’ used by the Indians was 
usually 10 ft. long, but for the average 
boy or girl, from 4 to 6 ft. is long 
enough. Use hickory or ash 1 to 2 in. in 





Board on Jig-Saw Table 
Helps in Small Work 


WHEN sawing very small pieces on a 
jig saw, it is sometimes difficult to keep 
the work from catching on the edges of 


the blade opening. This can be over- 
come by sawing to the center of a scrap 
of '4-in. veneer about 8 in. square and 
clamping it to the saw table as above. 
The plywood also acts as an extra guide 
for the blade.—NEIL NELSON. 
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DESIGN 
FOR 
BODY 
TOP 


diameter, if available. Remove the bark 
and shape the stick with a knife or a 
plane as shown at A. Paint the head to 
represent a snake. If added weight is 
needed, drill a hole into the back of the 
head and pour in melted lead. The flat 
back should be decorated with designs 
as suggested at B. These may be 
painted, carved, or burned in. 

The player stoops over, holding the 
stick as at C, and hurls it with a long 
sweeping throw. It may also be thrown 
overhand as shown abvove.—GRAY WOLF. 









» CROSS SECTION 
2? OF BODY 






How the "snake" is shaped, decorated, and 
held. Upper left, using the overhand throw 


Sanding Block Faced with Sponge Rubber 


THE sanding block illustrated is ex- 
cellent for sanding varnish, lacquer, or 
shellac between coats because it pre- 
vents sanding through at high spots 
and missing the low spots. 

Cut a piece of sponge rubber 5 by 
314 by 414 in. from an old rubber kneel- 
ing mat, and also a piece of plywood 
by 314 by 4% in. Mount two flathead 
stove bolts about 11% in. long on the 
wood as shown, and glue the rubber to 
the underside. Cut another piece of ply- 
wood the same size and glue to one side 
three strips of wood 14 in. wide and % 
in. thick. Bore holes for the bolts. 

This sanding block takes a quarter 


sheet of standard-size sandpaper. Lay 
the pad on the paper, bringing the two 
projecting ends up as indicated, and 
hold in place with the top, which is 
fastened by means of two wing nuts 
and washers.—ROLLIN H. WAMPLER. 














The block in use, its 
parts, and, above, in- 
serting the sandpaper 
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One of three shallow knife drawers added to the old 
cabinet inspace gained by substituting narrower rails 


OMPACT, serviceable, beau- 
tiful — that’s the modern 


kitchen cabinet. 


falls short of this ideal, you 

can bring it up to date by making 
changes similar to those illustrated. 
The ‘before and after” drawings 
show how the writer improved his 
cupboard. The roughly made doors, 
marred by cracks in the solid wood 
panels, were exchanged for flush 
doors of plywood. Replacing 4-in. 
wide rails and stiles between the 
drawers in the lower section with 
34,-in. members saved 7 in. in width 
and enough vertical space to accom- 
modate three shallow knife drawers. 
Since there was no room in the small 
kitchen for a mechanical refrigerator, 
an ice box was cut down to fit under the 
drain board. An open space was left 
under the sink to comply with sanitary 
regulations, but a linoleum-covered shelf 


was built in 6 in. above the 
floor to hold a box for veg- 
etables and another for 
cleaning materials. The 
doors of this sink section 
are short to give toe room 
and ventilation. 

Throughout the cabinet 
additional shelves were 
placed close together to 
increase the dish room, 
and spice cabinets were 
added above the sink. The 
left-over space between 
ice box and wall serves as 
a broom closet. 

In revamping a cup- 
board, first check it with 
a level to see if it is true. 
Faults must often be left 
“as is’ and the new work 
(Continued on page 117) 
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Suggestions for 


Modernizing 
Kitchen Ca 


By EDWIN M. LOVE 











scalloped 


valance strips if this type 


of decoration 


is 


desired 
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Left, the crude, unsightly old cabinet. 
Above and below, after being remodeled 






































Mystery Plane 


HOW TO MAKE A SOLID SCALE MODEL OF 
THE ARMY’S HIGH-POWERED NEW BELL AIRACUDA 

















































Built to shoot down giant 
bombers, the new plane has 
propellers located at the 
trailing edge of the wings 


By Donald W. Clark 


HIS amazing new $700,000 United States Army plane 

was designed to fight giant bombers and is believed to 

be the world’s greatest and fastest aerial war machine 

(P.S.M., Oct. ’37, p. 53). Known as the Bell Airacuda 
or the XFM-1, it carries a crew of five in heated cabins, six 
machine guns, small bombs, and a generating plant inde- 
pendent of the engines. The cockpits are interconnected with 
telephones. Superchargers and variable-pitch propellers make 
it possible to attain an altitude of 30,000 ft. 

Until the plans are released by the Government, very little 
will be known about this huge mystery ship. The original 
plane was built by Bell Aircraft in secrecy under War De- 
partment directions. It was designed by Robert J. Woods. 

The drawings given here were made from pictures pub- 
lished in newspapers and magazines. While they probably 
deviate in minor details from the closely guarded plans of the 
real plane, they nevertheless show the general lines and pro- 
portions with sufficient accuracy for a small model. Roughly, 
the span is about 65 ft. and the length about 43 ft. The 
maximum speed is estimated to be about 300 m.p.h. The plane 
is powered with two chemically cooled, 12-cylinder, V-type 
Allison engines rated at 1,000 h.p., which drive three-bladed 
propellers located at the trailing edge of the wings. 

The model shown here is built to the scale of %-in. equals 1 
ft. and is made up of forty-two pieces, exclusive of wing pins. 
Our usual method of construction is followed, and you will 
find that the only 
difficult part of the 
job is shaping the 
rear ends of the 
nacelles. 

Paint the entire 
plane aluminum, and 
use black for the 
windows, tires, hinge 
lines, lights, wing 
vents, guns, and 
other details. Color 
the insignia and ver- 
tical tail red, white, 
and blue as shown. 





The finished model, which is 
shown at the left, has a span 
of 24!/, in. Above, fitting one 
of the engine nacelles. The 
individual parts are quite easy 
to construct if the drawings on 
the facing page are followed 
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Rose-Petal Urn 


TURNED FROM WALNUT 
IN GRECIAN STYLE 


By 
Robert B. Dyer 


OVELY to look at and delight- 
ful to use, is this rich walnut 
rose-petal urn of graceful 
Grecian design. 

The bowl. A walnut block 3 by 

6 by 16 in. is needed. Cut it in 
two and glue the two halves to- 
gether to form a piece 6 in. square 
and 8 in. long. One end must be 
perfectly square. Fasten this end 
securely to the lathe faceplate 
with large screws. Place it on the 
lathe, bring up the tailstock, and 
turn 6 in. in diameter without 
shaping it much beyond a cylinder. 
Now hollow the inside by plac- 
ing a 4-in. tool rest at right 
angles to the tailstock and using 
a round-nose chisei. Make the 
cavity at least 5 in. deep and 3% 
in. in diameter at the top, taper- 
ing evenly to about 2 in. at the 
bottom. Form a mouth opening 
35g in. in diameter with a shoul- 
der % in. deep and \ in. wide. 
To furnish support and eliminate 
vibration, a core % in. in diameter 
is left attached to the tailstock 


until the depth of the bowl is reached, 
after which it is cut off at the bottom. 
Now, with the bowl revolving, finish the 
inside with a French polish of shellac 
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is then removed. 

From a scrap of pine 1% in. thick, 
turn a disk to fit snugly in the mouth 
Return the bowl to the 


lathe as before, 
with the disk in 
the mouth at- 
tached to the tail- 
stock. 

Turn the out- 
side to shape, but 
with a working 
surface of about 
1/16 in. to be re- 
moved after the 
initial has been 
inlaid. Form a 
dowel at the bot- 
tom, % in. in di- 
ameter and % in. 
long. 

Cut the desired 


inlaid initial 
handles. Above, turning the & 
lid. Dyer has won several 
prizes with his turned work 





The completed urn with an 


and carved 


A NATIONAI 
HOMEWORKSHOP GUILD 
FEATURE 


initial from %-in. thick white holly, 
place it on the bowl where the best 
grain figure appears, mark around it 
witha scriber, and cut the outline light- 
ly with No. 3, 4, and 5 carving tools. 
Remove all waste wood with a narrow 
No. 1 carving chisel. Fit the initial 
snugly into the groove, glue it, tie se- 
curely with strong twine, and remove 
the bowl from the lathe to dry over- 
night. 

The stem. Materials: 2 pc. walnut to 
turn into cylinders 114 in. in diameter 
and 214 in. long; 1 pe. white holly and 
1 pe. vermilion wood, each 3/16 by 11% 
by 114 in. Mount first piece of walnut 
on a screw center; turn concave with 
fillet at each end, making fillet which 
is to fit next to the bowl a little larger 
than the other. In this end drill a hole 
to fit over dowel of bowl. On the end 
having the smaller fillet, form a dowel 

like that on the bowl. Drill 


The outside is roughly a %-in. hole in center of 
turned, then the inside the holly and slip it over 
is entirely finished 


the dowel just made. 
Prepare the second con- 
cave walnut piece in the 
same way, except that the 
dowel is on the end having 
the larger fillet. Fit this 
next to the holly; then add 
the vermilion piece after 
drilling it to fit the dowel. 
The base. Material: Wal- 
nut, 2 by 6% by 6% in. 
Turn it with round-nose 
and spear-point chisels. 
(Continued on page 122) 
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Guild Clubs Play Santa Claus 


TO NEEDY CHILDREN 


OME workshop clubs through- 

out the United States and Can- 

ada have been working at full 

speed for the past three 

months making and repairing toys to 
be given away to poor children at 
Christmas. This is one of the major 
civic activities encouraged by the Na- 
tional Homeworkshop Guild, and ad- 
vance reports indicate that approxi- 
mately 1°,000 toys were prepared for 
distribution among the underprivileged. 
Sometimes the members of a home 
workshop club work together to make 
a single item in mass production. In 
1936 the Denver (Colo.) Homework- 
shop Club followed this procedure and 
turned out 408 hobbyhorses. Some 
clubs distribute the toys themselves; 
others work “in codperation with an 
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agency such as the Red Cross and the 
Salvation Army. 

The San Diego (Calif.) Homecraft 
Club made the most toys last year 
a total of 700—-with the Denver club 
and Saginaw (Mich.) Homecraft Club 
tied for second place, each having con- 
structed approximately 400. Other 
clubs in the higher brackets were 
Dover (N.H.) Homecraft Club and 
Lexington (Ky.) Homecrafters, each 
350; Madison (Wisec.) Homeworkshop 
Club, Billings (Mont.) Homeworkshop 
Club, Walla Walla (Wash.) Homework- 
shop Club, and Civic Homeworkshop 
Guild of Fort Wayne, Ind., each 300; 
Bison Homeworkshop Guild of Buffalo, 
N.Y., 250; Poconos Homeworkshop Club 
of Stroudsburg, Pa., 225. 

E. Robert Hogan was elected presi- 


Members of the Louisville (Ky.) Homework- 
shop Club with some of the toys they con- 
structed for local children. At left, miniature 
village built by a craftsman of Racine, Wisc, 








dent of the Coulee Dam (Wash.) club 
at the annual meeting; C. E. Benjamin, 
vice president; P. R. Nalder, secretary. 
The club agreed to make _ tables, 
benches, and other pieces of furniture 
for a proposed new school. An exhibi- 
tion of saw filing was the program fea- 
ture at the following meeting. 

A. C. Easton, professor of practical 
arts at the University of Nebraska, 
is conducting a class for the Lincoln 
(Nebr.) Homeworkshop Club. The 
members are building ottomans at 
present, and Professor Easton grades 
each man’s work, offering constructive 
criticism. The next project will be 
folding lawn chairs, followed by wood 
carving and archery. 

The Oklahoma (Okla.) Homework- 
shop Club has obtained the county 
National Youth Administration shop 
as a meeting place. A discussion of 
wood carving, sculpture, and architec- 
ture, and a demonstration of paints 
and finishes were features of recent 
meetings. 

Members of the Capital Homecraft 
Club, Washington, D.C., visited the 
shop of Elwood L. Quinter recently. 
Plans were completed for a visit of the 
club to the Homecraft and Model- 
makers’ Guild of Richmond, Va. 

Plans for an informal hobby show 
have been made by the Kerrisdale 
Homeworkshop Club of Vancouver, 
B.C., Canada. Each member is to make 
something and bring it to the meeting 
without telling in advance what it is 

.. The Western Springs (Ill.) Crafts- 
man’s Guild has been assisting the 
Community (Continued on-page 113) 
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Flintlock Pistol Model 


» WHITTLED FROM WOOD 
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Two of the carved wooden pistols may be made and 
displayed by mounting them on an oval wall plaque 


By E. J. TANGERMAN 


EVERAL readers have said recent- 
ly that they would like to make 
models of historic firearms, either 
for a collection or as mantelpiece 

or trophy-room decorations. 

It’s really quite simple to whittle 
scale models from wood. The old-time 
Revolutionary War holster or belt pistol 
I have chosen for my first model is in- 
teresting because it is a double-barreled 
affair with one barrel over the other. 
It was probably brought to America 
by a British officer between 1756 and 
1783, or possibly by some returning 
wealthy man. 

My model, which is half size, requires 
a % by 24 by 614 in. piece of straight- 
grained white pine or a harder, more 
decorative, wood. The work usually 
justifies the better wood, if for decora- 
tion. Draw the side outline, with the 
help of the squares, on the squared-up 
piece, and saw out the blank. 

Before you begin whittling, study the 
relative proportions of barrel, trigger 
mechanism, and handle. Then do the 
rough cutting with a heavy pocketknife 
blade, thinning down the barrel por- 
tion to slightly under 4 in. and the 
body just back of it to about % in. At 
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SIDE VIEW 


CROSS SECTION OF BARREL 


A sketch approximately full 
size of the model, but with 
parts on the far side omitted 


The top and side views and a cross section to 
show the octagonal shape of the twin barrels 


ALTERNATIVE 
HEAD DESIGN 





along the lines until you 
have scored each line deep- 
ly. Shape off the wood 
around the escutcheon plate, 
and begin to round the top 
part of the handle. Score 
along the pistol body just 
below the escutcheon plate 
and cautiously split off the 








this point, mark in the trigger mecha- 
nism. Note that the projecting parts 
of each trigger mechanism are the 
roughly S-shaped hammer, the J-shaped 
flashpan, and the long-eared flashpan 
cover. I have drawn the model so that 
the hammers and flashpan covers are 
in slightly different positions, thus ac- 


centing the double-trigger arrange- 
ment. 
Sharpen your knife-blade tip very 


carefully and press it into the wood 
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model, 6!/ in. *) ts é: 


long, is exactly 
half the size of 
the real weapon 
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The model may 
be mounted on 
a rectangular 
wood panel as 
shown at left 


wood outside the trigger 
guard on each side, until 
the guard is thinned to 


slightly over % in. This clears the way 
for rounding up the handle. The orig- 
inal has a very definite line down each 
side, ending in a broadened part at the 
base or butt, so that the grip cross 
section is really not a circle, but a 
square with bulging sides. 

In all this cutting, be careful not to 
grip the pistol (Continued on page 121) 
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Although the pistol seems to be made of several parts, it is all one piece 
except for two small springs, and they can be drawn on with ink if desired 
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Small Greenhouses 


aes 


< 


veo 
i = 


eae 


= 





ER, 
, 


She ee 


rage: 


Fc PREY 





AND HOW TO PAINT THEM 


freshly mixed aluminum paint 
and finished, after glazing, with 
two coats of high-quality paint 








Aluminum bronze mixed with a heat- 
proof varnish was used on the heater 
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The framework was primed with es 


By Ralph 


OW that men are beginning to 
appreciate the value of the gar- 
den-club programs their wives 
have so long enjoyed, more and 

more of them are constructing small 
greenhouses. In this work they are 
helped by the fact that greenhouse sup- 
ply firms sell ready-cut plates, rafters, 
ridges, sash bars, transoms, and other 
parts, all made to standard sizes and 
adaptable for large or small greenhouses 
of either the gable or lean-to type. Cata- 
logues and sample layouts can usually 
be had from such firms for the asking. 





G. Waring 


In my own experience, the cost aver- 
aged between $1.50 and $2.00 a square 
foot of glassed-in floor area, exclusive 
of labor. 

Whatever type of construction is 
used, the painting is of the utmost im- 
portance, so I shall outline in detail the 
method used in finishing my own green- 
house. Winter, by the way, is a good time 
to do such work and is when I actually 
finished my greenhouse, although the 
photograph used at the beginning of 
this article was not taken until the fol- 
lowing summer. (Continued on page 124) 


The heating coils, hung on spacing strips, were cleaned 
with gasoline and alcohol and given a coat of enamel 


SIMPLIFY YOUR WORK WITH OUR CONSTRUCTION KITS, LISTED ON PAGE 20. 83 











Cigarette Dispenser 


Works by Gravity 


FTER a cigarette has been ejected 
A from the unique wooden dispenser 
shown in the illustration above, a slight 
shake sideways brings another cigarette 
in position to slide out. There are no 
moving parts to get out of order, and 
the whole can be cut from a solid block 
of wood or, if a more decorative effect 
is desired, from a built-up block of vari- 
ously colored woods. The operations 
are as follows: 

Glue up block of laminated wood as 
in drawings. Square to 29/16 by 3% 
by 4 in. Drill %-in. dowel holes as 
shown. Band-saw off the end marked 
A. Lay out on end of body the outline 
of inside of box. Drill a %-in. hole 
through body and end B. Saw off end 
B. Saw out inside and lid. The parts 
now appear as in one of the photos at 
the right above. 

Sand the inside surfaces and enlarge 
the outlet hole to 7/16-in. diameter. 


Jig-Sawed Galleon Decorates Bread-Board Plaque 
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BODY AND ENO B 


BAND- SAW 
OFF ENDS 








Glue the ends back to the 
body, using dowels to line 
up the ends while clamp- 
ing. Cut about %. in. 
from the top of box. Fit 
the lid so it will snap into 
place, and round off the 


corners on a_ sanding 
disk. Sand and finish 
with several coats of 


thin, clear shellac and 
wax. If made of only one 
wood, it may be enameled. 

As this is an attractive 
novelty that costs little 


for materials, does not 
require much handwork, 
and could be marketed 


for a dollar or less, it is 
suggested as a profitable 


item for quantity pro- 
duction in the small work- 
shop.—JOHN P. ADAMS. 
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Sit 


The ship is cut from plywood, 
enameled black, and mounted 
on an ivory-colored baseboard at 








Sawing the glued-up 
block and, at left, a 
cross-section drawing 
showing the cuts. 
Below. parts after 
being drilled and cut 











RED MAHOGANY 


—~ WALNUT 





















Gluing back the two 
end pieces, Left, an 
interior view to show 
how dispenser works 























NLY a small piece of plywood 
and a bread board purchased 


a five-and-ten-cent store are 
needed for making a nautical wall 
plaque that adds to the attractive- 
ness of any room. Enlarge the 
drawing, which appears near the 
end of the article, to full size and 
cut the ship from 3/16-in. thick 
three-ply basswood on the jig saw. 
Then glue the silhouette to the 
bread board, or to any baseboard 
you desire to use. 

Enamel the ship black, the back- 
ground ivory, and the rim red. At- 
tach a (Continued on page 122) 
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NOVELTIES in Wood 























DRILL HOLE 
: , iat SE TO HANG 
O ownan Necktie Rac x 
GRAY WHITE 
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The rack holds which in turn are glued to the ‘OREEN = PIECE FoR 
ties and has a main frame. Sand all edges seh. MOC bd £ t 
- BETWEEN RING a - ahetditad 
pocket a peers smooth. AND TIE HOLDER | <—— POCKET OF 
sories. The photo The chaps are cut from an ' 


above illustrates 
how the branding 
iron is set in 
a groove in back 





ET thisswaggering cowboy “ride herd”’ 


old leather jacket or any availa- 
ble leather and glued in place. 
If you have an old piece of hide 
with hair on it, such as rabbit 
fur, all the better. A small 
pocket is cut separately and 
glued on. The pocket to hold 
the tie clasp and collar grip is also cut 
out and glued in place later. 


You can enlarge the 
figure by first draw- 
ing '/p-in. squares on 
paper, but use a com- 
pass for the circles 








on your neckties, tie clasp, and col- The conchas on the chaps are made WIRE BRANDING / > 
lar grip. The old cowhan’ will be just from tin foil and glued along the edge IRONS SQUAD. ead 
as much at home in a boy’s room as in__ of the outside leg. Bits of leather are v comnn 5 y 
a guest room on a dude ranch. glued to them. As a variation, a heart, o— K Or SOLDER 


First draw %%-in. squares on heavy 
paper and copy the figure. Then trans- 
fer the drawing to 4-in. plywood with 
carbon paper, mark the circles with a 
compass, and jig-saw out the spaces to 
be removed. The extra piece that forms 
he tie holder must also be cut. It is 

lued to two small blocks 1% in. square, 


club, diamond and spade may be cut 
and applied in the same manner. The 
rowels of the spurs are also made from 
tin foil. 

His branding iron is made from No. 
16 wire, bent to shape. As to the brand 
on the iron, you may use your own 
ideas. You may wish to use your own 





initials, a ranch brand, or Bar-X. A 
groove is cut in the back of the figure 
in which the iron is placed and glued. 
The holder is painted in bright, gay 
colors, and suspended by a small hole 
drilled in the frame at the top as indi- 
cated.—RUDOLPH SHELTON. 


Folding Stand Sawed from Scraps 


HREE patterns are given in the ac- 
companying drawings for a folding 
ind that can be jig-sawed from 1'-in. 





Clamp the legs together and glue on heavy duck or 
canvas, securing it at the corners with small tacks. 
The top holds the legs in place.—D. A. P. 


plywood scraps or cut with 
narrow band-saw blade. If 
e latter is used, all eight 
et may be cut at once, the 
inks being stacked together 
nd held by a strip bradded 
the straight edge. 
\ll finishing should be done 
before the hinge is glued on. 
en stack the legs together 
1 run the straight, hinging 
ecges over the jointer to ex- 
e the raw wood for gluing. 


Ul 


The stand fold- 
ed up and, at 
right, the draw- 
ings with three 
varied designs 
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The original stand was dipped 
in flat ivory paint before assem- 
bly, then antiqued and varnished. 
A transfer was applied to the top 
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Add the Tender to Our 


LOCOMOTIVE MODEL 


By 
HAROLD V. 
LOOSE 


LTHOUGH it still lacks a tender, 
the HO-gauge locomotive mod- 
el described in the two preced- 
ing articles in this series is al- 

most ready to run. Most builders by 
this time will be anxious to see the 
model in action, so the next step is to 
mount the motor. 

Make the motor bracket from 1/32- 
in. annealed brass as skown in one of 
the drawings that appeared last month 
(P.S.M., Dec. '37, p. 83) and attach it 
to the motor. Next fasten the worm on 
the shaft. The worm should fit tightly, 
but be careful not to damage the motor 
in pressing it on. If necessary, the shaft 
may be reduced slightly in diameter 
with a fine file while the motor is run- 
ning. In some cases the worm, as pur- 
chased, may be provided with a set 
screw; ordinarily, however, a hole will 
have to be drilled and the worm pinned 
to the shaft. 

Once the worm is on the shaft, bend 
the lower end of the bracket so that, 
when bolted to the rear pair of holes in 
the frame, it will bring the worm and 
worm gear into correct alignment. It 
is important to get this just right, so 
take your time with this job. If the 
gears do not mesh properly, they will 
not only waste power, but will wear 
rapidly. 


This small “loco” gives all the thrills of 
model railroading without the usual expense 


The contact shoes used on 
locomotive and tender are 
made as shown at the left 


2 se Ty 


act-Shoe Moun Ling 2 


Through the hole in the top of the 
motor bracket, solder a 2-56 screw 
so that when the bracket is bent for- 
ward, the bolt points upward and fits 
in the hole drilled in the boiler where 
it meets the fire box. To hold down 
this end of the locomotive, a 2-56 
nut is altered to make it look like a 
set of safety valves. A small hole is 
drilled in every other face of the 
nut, and short bits of wire are soldered 
in place. When the locomotive is as- 
sembled, this screws down over the 
vertical bolt on the motor bracket. 

The contact (Continued on page 112) 


Painting must be carefully done, especially 
the white letters on the tender. The three 
views of the tender below are actual size 

















YORK CENTRAL 





























CONTACT SHOE 
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FILL IN OPENING WITH DUMMY COAL 











Detail of Truck Chashis 





OUR CONSTRUCTION KITS ARE LISTED ON PAGES 20-22, BLUEPRINTS ON PAGE 110 
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The windbreak is set 
up on the ice, and a 
small wood-burning 
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stove gives cheerful eS SWIVELS ' STOVE 
warmth for the chilly ON LAG — <i a 
skaters. The canvas, SCREW e 4 | 
poles, stove, and ~— - 


wood box are carried 
on a homemade sled 
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A Snug Harbor for Skaters 


Y MEANS of a folding windbreak of 
B canvas and an inexpensive sheet-iron 
tove mounted on a sled, an inviting 
haven for skaters can be erected at lit- 
ile expense. It will be welcomed by 
caters after an hour or two on a wind- 
swept pond, especially if located right 
on the ice where there will be no dam- 
ge to sharp skate runners, as might 
the case in walking up on shore. 
The entire equipment can be hauled 
its destination on a comparatively 
nall sled of simple construction. Run- 
rs are of 1 by 6-in. pine shod with 
trap iron and having strap-iron brack- 


‘yf 


>andpapering 
the Finish in 

Small Grooves 
IN FINISHING 


,odwork that 
Ss already re- 


ived one or more coats, it is a prob- 
m to sand any grooves of small radius. 
excellent method is to use the eras- 
end of a pencil, shaped with sand- 
per to fit the groove. A narrow strip 
very fine sandpaper is held over the 
cucil as shown.—CORNELIUS BADIK. 
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ets on the sides to carry the rolled-up 
windbreak. Stove legs are bolted to the 
sled top, and a wood box is mounted be- 
hind. A sheet-metal screen is installed 
between stove and wood box, as shown. 

The windbreak is made in three sec- 
tions, each 4 ft. high and 7 ft. long, and 
is designed to be taken apart and rolled 
up in its own sheet of canvas. The 
frame members slip into wide hems, 
and the middle section has flaps at the 
ends to lap over the adjoining section 
so there will be no icy draft whistling 
through. The frames are anchored by 
an iron stake in an eyebolt.—H. S. 





The rack with two arms in raised position 





Automatic Target Uses 
Candy for Bullseyes 


CANDY wafers are used to test the 
skill of rifle and pistol shooters in this 
unusual target, which was devised by 
Frank Seywert for use on the shooting 
range of a Cleveland, Ohio, hardware 
store. It is made from a piece of 4-in. 
steel plate near the bottom of which a 
1-in. hole is drilled. On the back is a 
slot chamber made up of two steel 
strips, 1/16 in. thick and 14 in. wide, set 
1 in. apart and covered by a piece of 
sheet metal. The assembly is fastened 
by means of machine screws, which 
pass through holes drilled in the sheet 
metal and steel strips and are set into 
tapped holes in the main plate. An- 
other screw is fixed in the back of the 
main plate, just under the hole, to stop 
wafers at the peephole location. 

The candy wafers are dropped into 
the top of the slot chamber, which is 
long enough to hold a good supply. As 
one of the wafers is shot out of the 
bullseye, another feeds down to take its 
place, and the shooting may proceed 
without interruption until a new supply 
is needed._—_WILSON B. FISKE. 





Filling the slot with candy wafers, which 
slide down to serve as breakable bullseyes 


Towel Rack Has Folding Wire Arms 


TO CONSTRUCT the collapsible towel 
rack shown, the only materials neces- 
sary are two scrap pieces of board, sev- 
eral screw eyes and screws, and a few 
lengths of heavy gauge wire. The rack 
may be made any convenient size. 
Painted or varnished to match the 
woodwork of the kitchen, this little ac- 
cessory will prove acceptable for drying 
dish towels and other articles. If iron 
wire and screw eyes are used, they 
should be finished with several coats of 
high-grade enamel to prevent the metal 
from rusting.—G. E. H. 
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Hub Cap Serves as Ladle for Sulphur 


After the bolts had been set into holes in the concrete, 
molten sulphur was poured around them from the hub cap 
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The holder, made of softwood, should be 
just high enough to slide under the rail 


NLESS bolts can be em- 

bedded in concrete at 
the time it is poured, the 
problem of fastening sills, 
sleepers, frames, or other 
wooden parts to the mason- 
ry is often a troublesome 
one. Not only do holes have 
to be drilled, but either ex- 
pensive bolts of one of the 
expansion varieties have to 
be used, or some method 
must be devised to secure 
plain bolts in the holes. 

An ingenious solution was 
worked out in constructing 
a bowling alley, where an 
old concrete floor had to be 
covered with one of wood. 
In place of expansion bolts, 
ordinary ones were used. 
They were anchored in the 
holes with molten sulphur, 
heated in an automobile hub 
cap to which a handle had 
been attached, as shown. A 
hole drilled in the rim served 
as a pouring vent. 

So securely were the bolts 
held that several misplaced 
ones could not be removed, 
but had to be broken off 
flush with the concrete floor. 

KEN NETH MURRAY. 


How to Set Beads in Position 


for Ship-Model Stanchions 


HEN beads are used for ship-mod- 
W a stanchions, they can be set in 
place with a notched softwood holder 
as at the left. Place the required 
number of beads on a pin, stick the point 
in a board, and push the holder against 
the beads until they are wedged in the 
notch. The pin then can be withdrawn, 
the beads located properly under the 
rail, and the pin pushed through the 
rail and the beads. 

Remove the holder, cut off the head 
of the pin, and tap the pin into the 
deck until the top is flush with the rail. 
Then assemble the beads for the next 


HEXAGON 


Screw Driver Used 


with Socket-Wrench Kit 


BY ADDING this screw-driver attach- 
ment to your socket-wrench kit, you 
will have a powerful tool for turning 
screws in awkward places. The screw 
driver may be made from tool steel, or 
a small piece of tool steel may be weld- 
ed to a hexagon nut. Harden and tem- 
per the tool.—B.K. 


One-Piece Cardboard Easel 
Holds Price Ticket 


T TAKES but a moment to make an 

| easel of the type shown below for 
displaying price tickets on the counter 
or in a window. It can also be used for 
holding greeting cards, photographs, 
and even small packages of merchan- 
dise. A sheet of thin card is merely 
folded in half and cut as indicated with 
a razor blade, sharp knife, or scissors. 
The easel is then opened at an angle of 
about 45 deg.—H. R. WALLIN. 


Cut from thin card, 
the easel is folded 
in the center and set 


stanchion.—BILL COWAN, JR. up as shown at right 


Depth Gauge for Carved Backgrounds 


WOOD carver's depth gauge, useful for d 
A cutting backgrounds to a _ uniform 
depth, may be made as in the photograph 
below, which shows the bottom view of one 
gauge and the parts of another. A 3/16-in. 
hole is bored through the center of a 1 by 2 
by 4-in. hardwood block. A 4 by 21% in. by 
20-thread wing bolt is ground to a flat edge 
as shown and threaded into the hole. A wing 
nut locks it at any de- 
sired depth.—JOHN 


Soldering Iron Presses Ties 
STEWART WILCOX. 


AFTER neckties become wrinkled, they 
may quickly be pressed by employing 
an electric soldering iron over which a 
copper or brass tube has been slipped to 
serve as a roller. Dampen the ties with 
a sponge or wet cloth before starting to 
press them.—WELLINGTON KIRK. 


The gauge is made as at the left and used 
in testing backgrounds as illustrated abov. - 
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HOW MACHINE SHOPS CAN CUT THE COST OF 


Piercing Punches and Dies 


By HECTOR J. CHAMBERLAND 


OOD results in punch-press 
work depend upon the pre- 
cision of the finished punch 
and die members and the con- 

dition of the press. 

From the point of view of capacity, 
the average punch press is like an auto- 
motive truck—often the victim of an 
overload. This is especially true in the 
small shop. Too small a punch press or 
one mechanically troubled with mis- 
alignment has caused the scrapping of 
many a costly punch and die set. 

While our interest is chiefly in pro- 
ducing an accurate and economical 
punch and die, we cannot get anywhere 
unless we are positive that the punch 
press is suitable in respect to condition 
and capacity. Punch presses are made 
with single or double cranks. The ca- 
pacity of a double-crank press usually 
starts to increase only with a 10-in. 
diameter crankshaft, and even at this 
point it will show an increase of only 
ten tons over the single-crank press. 
However, an 18-in. shaft increases the 
capacity of the double-crank press by 
140 tons. These figures are, of course, 

omputed at the bottom of the stroke. 

3ear in mind also that it requires a 
pressure of 19,500 lb. to punch a 1-in. 
liameter hole in 4%-in. washer stock, 
29,000 lb. in carbon steel, and 13,500 lb. 
in brass. The pressure required in- 
creases 10,000, 15,000 and 7,000 Ib. re- 

pectively with every 1/16 in. 

Assuming that the press is capable 

f handling the job and its chief com- 


Small die set. The 
space between pin 
centers is 3 in. 
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ponents are in nearly perfect, if 
not perfect, alignment, we can 
start work on the punch and die. 

The first step is to select the 
proper die set, that is, the punch 
holder and die shoe. It doesn’t 
pay a machine shop to make these 
parts—any more than it does to 
make files or hacksaw blades. 
Punch and die sets are now avail- 
able in sizes from 3 to 28 in. be- 
tween centers of leader pins and 
in approximately fifty styles. 
Three types especially adaptable 
to the small shop are shown in 
Figs. 1, 2, and 3. 

Figure 1 is a design that is ex- 
tensively used. It has a substan- 
tial working surface due to the fact 
that the leader pins are located 
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far apart and at the rear. Two-leader-pin 
sets are recommended for light and medium 
work. These can be obtained in sizes from 
3 to 14 in. between centers of leader pins. 
The four-pin design in Fig. 2 is, of course, 
intended for heavy work. Sets of this type 
are available from stock in sizes from 13 to 
28 in. between centers of leader pins. 
Figure 3 is the so-called ‘floating swivel” 
style, which makes it possible to relieve 
strains on the die due to inaccuracies of the 
press. The die set is not intended to make a 
misaligned press perform like a new one, but 
if it is not possible to make extensive repairs 
when required, this arrangement goes a long 
way toward insuring satisfactory results. 
There are times, due to some unexpected 
rush job, when it would cause too much delay 
to wait for the delivery of a manufactured 
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Locating the 
buttons in a 
punch and die 
set. Left, a 
welded design. 
Right, floating 
swiveldieset 


die set. In this case a very good die set 
can be made quickly of welded steel 
construction as shown in Fig. 4. Note 
that very little machining is required. 
The die shoe is made by welding plate 
B to plate A. Contours are milled on 
the rear corners of B to weld the two 
parts C, which are nothing more than 
pieces of seamless steel tubing of the 
same height as B. 

The punch holder is a duplicate of 
plate B with CC welded to it, except 
that the plate used should be about 
three quarters the total thickness of A 
and B of the die shoe. The same tubing 
is used for the punch holder, but the 
pieces are as long as twice the thickness 


Curved Auxiliary Vise Jaws Made 
from Old Field Poles of Motor 


URVED and swiveling auxiliary 
jaws to hold small armatures and 
other round pieces in the bench vise 


can be quickly made from a couple of 
pole pieces taken from a discarded auto 


generator or motor field frame and a 
length of ‘,-in. strap iron. Cut the 
Strap, which may be made from % to 
1', in. wide, into two lengths, each 2 


in. longer than the width of the vise 
jaws, and bend the ends at right angles 
as shown. 

Drill and tap a hole for a 3/16-in. set 
screw in one side of each piece; also 


drill a hole through the center of each 
clamp of such a size that the original 


screw of the pole piece makes a close 
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but turning fit in it. Countersink these 
holes on the inside, then attach the pole 
pieces and grind off any part of the 
screw ends protruding from the con- 
cave face. Glue or cement pieces of 
heavy felt or rubber over the curved 
faces to protect the work from any 
injury. 

Although designed especially for 
clamping armatures without injuring 
the windings or laminated cores, this 
jig is adapted for holding any cylindri- 
cal article within its capacity. Because 
of the swiveling feature, the jig: can 
hold work at any angle.—W. C. W. 
















of the plate. Cold-rolled steel 
would answer the purpose, 
but tubing saves drilling; 
however, plate A must be 
drilled before aligning the 
two welded parts and strap- 
ping them together to bore 
the holes to the diameter of 
the leader pins. The bearings 
of the punch holder may then 
be rebored for the bearing 
bushings. 

What about the strength 
and rigidity of a welded job 
of this nature? You needn't 
worry about that at all be- 
cause a 3,000-lb. die was re- 
cently made by welding; it 
punches 1-in. square holes in 
1,-in. stock and stands a load 
of 350 tons. 

Many small plants have re- 
cently been modernized, more 
or less, and piercing punch 
and die work is no problem 
where equipment of the ver- 
nier type is available. On the 
other hand, boring in the 
lathe and with a vertical attachment in 
the milling machine will be done in 
small shops for some time to come. As 
this class of work requires punches and 
die bushings to be fitted into soft steel 
plates, it is obvious that the plates must 
be identical in respect to the spacing of 
the various holes. Of course, all holes 
need not be precisely the same diam- 
eter; this is taken care of when fitting 
either bushings or punches. 

The lathe can be trusted for boring 
plates not over 7 by 6 in. and with less 
than eight holes, but the spindle bearings 
must be perfect. The faceplate should 
also be surfaced lightly to correct any 
lateral error, (Continued on page 128) 
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Wire Holds Chuck Key 
on Electric Drill 


AGGRAVATED by having to search 
through the tool box for the key to the 
chuck of his electric drill, a mechanic 
remedied the difficulty by making a 
small clip out of spring brass wire and 
fastening it under one of the screws on 
the front of the drill. Here it does not 
interfere with the normal use of the 
drill and is always ready for service 
without loss of time or temper.—W. W. 


Pie Trimmer Cleans Up Putty 


A TEN-CENT pie trimmer, obtainable 
at department stores, can be used for 
cleaning up putty jobs when installing 
window glass.—E. A. BOWER. 
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Spacing Holes in Indexing Head 





















































































N ORDER to build an indexing at- The index head is bolted 
tachment for a bench milling machine, to the table of the milling 
the writer drilled the necessary holes machine, and holes” are 

drilled as shown at right. 


in the wheel of the attachment by the 
simple method illustrated. 

A small 48-tooth gear wheel was chos- 
en as the master spacing wheel. It was 
fastened with three 2-56 machine screws 
to the collar of the shaft of the home- 
made index head. Then a small hinge 
was bent to serve as a latch to engage 


Note how the hinge is bent 
to engage the gear teeth 


Below, the parts of the 
indexing attachment and, 
below at right, how they 


the teeth of the gear, and held in en- ore aeseciind. Yha davies 
gagement by means of a short coil is accurate enough for 
spring. The index head was bolted to all but very exact work 


the table of the mill- 
ing machine and the 
holes drilled as shown. 

Although this meth- 
od would not be ac- 
urate enough for pre- 
cision work of a high 
rder, it is a helpful 
expedient for the ma- 
hinist or model 
maker desiring an in- 
expensive device.—E. 
S. ENSIGN. 


ns) = 
= : How to Add Ball-Bearing Tops 
2a 


~ work to Heavy-Duty Trestles 


MILLING 






BALL-BEARING top, applied to shop 
trestles, saves much back-breaking labor 
in handling large, heavy material. 

Slope the flanges of one channel at each end 
and drill bolt holes if bolts are needed. Scribe 
the inside of the channel 
at the points where the 
balls are to rest; then 
make a slight seat for the 
balls with a blunt-pointed 
reamer. 

Cut holes in a second 
channel for the balls, in- © 
vert it, and weld the flange 
edges together after the 
balls are in place. Cut 
flanges from the top chan- 
nel back far enough so the 
middle part may be bent 
down to close the ends of 
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Square holder set up in milling vise, a the two channels. Weld 
hexagonal holder, and a sectional view these ends.—+J. C. COYLE. < ¢ ' 
‘ - Yd 
— er 
Collet Holders Speed SF. 
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lf the trestle is of steel, 
e : oe , ; the tops are welded on; if 
[0 INCREASE the usefulness of small REAMED BALL-SEAT WELD TO STEEL BOLT iF | of wood, bolts must be used 
nch-lathe collets, a hexagonal and 
‘Oo a square holder for them may be 
de as illustrated above. Small round . 
ces that are to be worked upon in Hinged Handle Improves a Tap Wrench 
» miller may then be held securely. 
is an easy matter to cut a “hex” or THE modern speed-up trend has struck the old 
ib off a square simply by loosening tap wrench, and I have converted mine into the 
vise and rotating the holder after cranked type shown. When cutting the threads, the 
h cut. tap wrench is used in the customary way, but after 
This efficient little device comes in’ the tap has reached the bottom or passed through 
ndy, too, for holding small work in _ the hole, the hinged handle is flipped up and the tap 
bench vise while filing or performing speedily cranked out. It is useful when holes are DETAIL 
her operations. retapped to clean out threads.—C. H. WILLEY. - aoe 
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Low-Cost CRUCIBLES 





Crucibles are made 


fire clay and finely 
powdered fire brick 


By LEO G. HALL 


INCE even the best crucibles do 
not outlast many heats, the home 
foundryman or furnace experi- 
menter will find it profitable to 

make his own. 

One method requires a mold, made in 
four pieces as shown in the drawing 
below. The outer mold and the com- 
pression plug should preferably be made 
of cast iron or steel. The core mold can 
be made of softer metal or even wood. 





The moist, crumbly mixture is forced into ; 
the mold with a discarded half-round file Fire-clay crucibles are satisfactory 


for melting brass, bronze, copper, cast 





COMPRESSION 










The four parts of 








ye a mold are shown 
ASE od in sketch at left. 
Note filler ring 
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A FULL OF FIRE CLAY 
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The first step in 
taking out the cru- 
cible is to twist 
out the inner mold 
by using two pins 


Right, the inner 
mold is removed, 
and the crucible 
top can be seen 
in the outer mold 


to 


A few metal molds and crucibles made in them. The mixed fire clay and 
fire brick are rammed heavily into the mold, then ejected, dried, and baked 





for melting cast iron, brass, bronze, 
ot trifling cost from = CQ Oper, aluminum, and other metals 











iron, type metal, white metal, babbitt, 
aluminum, and the like, but not steel 
and other very high temperature alloys 
or glass. The fire clay can be bought 
for a few cents a pound at brickyards 
or furnace shops. To avoid excessive 
shrinkage, it is necessary to dilute the 
clay with broken fire brick, pounded up 
with a hammer so that it will pass 
through a piece of fine window screen. 
Mix 1 lb. of dry fire clay thoroughly 
with 11% lb. of the fire brick and add 
water very slowly until the mixture is 
barely moist and crumbly, like fresh 
bread. If more water than this is used, 
the crucible will stick to the mold. 
The mixture is inserted a little at a 
time into the hole at the top of the 
outer mold, and rammed down thor- 
oughly all around the inner mold with 
an old half-round file. When the mold 
is filled nearly to the top, insert the steel 
compression (Continued on page 120) 





Molds of a_ second 
type, made from plas- 
ter of Paris, and the 
resulting crucibles 


The dry plaster mold is 
filled with a creamy mix- 
ture of clay. After a 
layer has been deposit- 
ed on the inner surface, 
the residue is poured out 
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A Use for Old Rubber Gloves 


WHEN the fingers of an old pair of rubber gloves wear out, 
cut the gloves off at the wrist, coat the ends of the remaining 
gauntlet with rubber-patching cement, and roll them back 
for two or three turns. Pulled over the coat or shirt cuffs, the 
rubber gauntlet affords protection for coat or shirt sleeves 
while you are washing the car or tinkering around greasy and 


oily parts of the motor—N. N. A. 


Jig Helps Remove 
Door Handles 


REMOVING door handles or win- 
low cranks on many makes of 
automobiles is made easy with a 
homemade jig, shown at the right, 
designed to enable one man to force 
the decorative flange or bass back 
while leaving both hands free to 
wield a hammer and punch to drive 
out the pin. The simple unit con- 
sists of a shank of wood screwed 
to a flat breastpiece, with metal 
prongs attached to the opposite 
end and covered with cloth or tape 
to prevent scratching the metal 
fittings. The diagram shows how 
the jig is used.—W. C. W. 
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Rubber Cushion Protects Spark Plugs 


BECAUSE socket-type spark-plug 
wrenches sometimes break the porce- 
lain around the plug as they are 
slipped on or off, I cut a short piece of 
rubber hose to fit snugly inside the 
wrench. Forced into the tool so that it 
clears the lower shank that grips the 
base of the plug, the rubber hose within 
the hollow tool acts as a cushion to pro- 
tect the plug’s porcelain insulator from 
accidental breakage.—A. M. C. 


Celluloid Radiator Cover 


Shows Decorative Grill 


DECORATIVE grill work on the radiator fronts 
new cars will not be hidden if you make a 
id-weather radiator shield out of heavy cel- 


loid instead of some opaque 
iterial. Cut to shape, the 
insparent celluloid is fastened 
the front of the radiator with 
ie Wire or with wire clips as 
licated in the drawing at the 
ht. Additional sections may 
cut and stored conveniently 
ler the front or rear seat of 
e automobile, or in the garage, 
r adding in extremely cold 
ather.—A. S. L. 
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Handy Stud Wrench 
Is Easy to Make 


A HANDY stud wrench can be made 
by boring a hole just back of the 
toothed shank of a discarded pipe- 
wrench handle, and bolting two large 
washers to it on opposite sides, as 
shown below.—A. W. H. 





PIPE-WRENCH 


LARGE 





Washers mounted on a pipe-wrench han- 
dle enable it to grip cylinder-head studs 





Caster Forms Roller 
for Tire Patches 


INSTEAD of pounding or rubbing cold 
patches applied to inner tubes, I’ve 
found that I get a more lasting and air- 
tight job by using the roller pictured 
above. The unit is made simply by in- 
serting a furniture caster wheel into a 
hole bored in the end of a handle of an 
old broom or mop.—F. F. 
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Hook a CAMERA to 


The completed photomicrograph outfit set 

up with the microscope. The necessary 

ports can be bought for a few dollars 

rr 7 
| 
a 
8 s ~ 


oe. ae > 


Construction details of the camera box, film opening, 
and split-block coupling to take the microscope tube 








T’S a lot of fun looking at 
things through your micro- 
scope. You won't argue 
about that, after having 
explored the mysteries of 
pond water, bits of hair, and 
the thousand and one other 
things there are to examine. 
But merely looking is only 
half the fun. Equally fasci- 
nating is the business of re- 
cording your discoveries on 
photographic film. 

Don’t let the term “photo- 
micrography” scare you, for 
it actually is no more diffi- 
cult to make a good photo- 
micrograph of a bee’s knee 
than it is to make a good 
snapshot of your Uncle John. 
All you need is your micro- 
scope and a little additional 
equipment, most of which 
you can make yourself. 

In addition to your micro- 


At the left, above, are re- 
produced two photographs 
made with the inexpensive 
camera illustrated. The up- 
per picture shows a plant 
louse, the lower one nema- 
todes in pork muscle. Good 
lighting is not difficult, 
even at low magnifications 



























scope, you must have a source of light, 
a piece of photographic film, and some 
arrangement for holding the film so 
that only light passing through the 
microscope strikes it. Some way of 
focusing the image sharply on the film 
also is necessary. 

Maybe this sounds too simple. But 
not long ago I visited a young chem- 
ist who, with no more equipment than 
this, was turning out photographs of 
microscopic subjects that would make 
a professional photomicrographer with 
a room full of equipment sit up and 
stare. His camera was made from a 
store box, and you still could see the 
marks of the saw that ripped the 
boards. He apparently was violating 
or ignoring a lot of so-called rules; 
but he was getting pictures—mainly 
because he had learned, by trial and 
error, just how to handle the equip- 
ment he had. 

The first thing is to make the cam- 
era. This consists of a light-tight 
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A FEW DOLLARS TO BUILD, YOU CAN RECORD 


YOUR DISCOVERIES 


By MORTON C. WALLING 


wooden box, shaped somewhat like a 
shoe box, mounted in a horizontal posi- 
tion on a wooden base. The box can be 
made of any material that is rigid but 
not too heavy, such as quarter-inch 
lumber from a store box, or one of the 
composition panel materials. Dimen- 
sions are not very important, but, as a 
suggestion, the box can measure ten 
inches long by six inches square, like 
the one shown in the photographs. 

Against one end of the box rests the 
eyepiece of the microscope, which has 
been broken over to a horizontal posi- 
tion. If your instrument doesn’t have 
such an adjustment, mount it on a sup- 
port that will hold it horizontal. Either 
the microscope or the box is blocked 
up, so that the two are centered with 
respect to each other. 

There are various ways of coupling 
the microscope so that no stray light 
will leak into the camera around the 
end of the tube. One simple metkod is 
to make a little tube of black cloth, 
preferably several layers of it, and pro- 
vide one end with a draw string, a coil 
spring, or a rubber band sewed into the 
eam. This fits around the microscope 
tube. The other end is tacked over a 
ne-inch hole bored in the box end. An- 
ther method, which permits the micro- 
cope to be removed easily for visual 
bservation, is illustrated. A split block 











wa plate holder is fitted into the 
ice provided for it. Right, the il- 
nination system, consisting of the 
otoflood lamp with a condenser 
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IN PHOTOMICROGRAPHS 


Your MICROSCOPE 


WITH HOMEMADE APPARATUS COSTING ONLY 


having a hole large enough 
to fit around the microscope 
tube is fastened to the box 
end. One half of the block 
is hinged to permit it to 
swing upward, releasing the 
microscope so that it can be 
removed or tilted to an up- 
right position for visual ob- 
servation. 

In the other end of the 
box, cut an opening for the 
film or plate. A convenient 
size film is 34% by 44-inch. 
Although it is possible to 
make cut-film holders or 
film-pack adapters from 
metal or wood, you will save 
yourself a lot of trouble by 
purchasing them already 
made. Frequently you can 
get good used ones at a 
photographic shop. 

After deciding on a film 
size, cut an opening in the 
end of the box slightly 
smaller—say an eighth of an inch all 
around—than the film dimensions. On 
the outside, around this opening, mount 
strips or other devices for fastening the 
focusing screen and film holders in 
place. The illustrations show the ar- 
rangement for holders which have 
grooved edges. The focusing screen 

can be simply a piece of ground glass 
mounted in a wooden frame in such 
a way that the distance from the 
ground surface of the glass to the 
microscope-eyepiece opening or any 
other fixed point of the camera is 








This is a small photomicrograph outfit of the type that is 
commonly sold for use with inexpensive amateur microscopes 


exactly the same as the distance from 
the film surface to the same point when 
the film holder is substituted for the 
focusing screen. 

Fasten the base of the microscope 
firmly to the base of the camera, so 
that the tube will be held rigidly in 
position. Adjust it so that the tube is 
exactly perpendicular to the film sur- 
face, and directly opposite the film cen- 
ter. A cross bar held by a bolt and 
winged nut anchors the microscope 
base, as shown. 

Paint the inside of the box and all 
parts of the film-holding 
equipment a dull black. 
You can make a suitable 
paint by mixing pow- 
dered lampblack or drop 
black with shellac or lac- 
quer. The proportion of 
pigment to vehicle should 
be such that the surface 
is completely free from 
sheen when dry. 

Now, with this and 
nothing more, you can 
make photomicrographs, 
using daylight (not di- 
rect sunlight) for illu- 
mination. Clamp a slide 
to the microscope stage, 
insert the focusing screen 
in the back of the cam- 
era, and adjust the sub- 
stage mirror of the mi- 
(Continued on page 118) 
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MAKING EARTHQUAKES ON A SMALL SCALE 


Clay models of mountain and plain areas are balanced on the pans of a 


Mammoth blocks of the 
earth's crust, rising or 
settling in an inner sea 
of molten rock, may 
cause earthquakes 


photographer's scale. When a miniature rainstorm washes sand off the 
mountain onto the lowland, the sections change position as at the right 


TABLE-TOP EARTHQUAKE 
SHOWS 


By GAYLORD JOHNSON 


fr= VERY hour, all the year round, 
some part of the earth’s surface 
is shaken by an earthquake. In 
bees SPECially susceptible countries, 
such as Japan, a single seismograph 
will record an average of four distinct 
shocks each day. Most of these tremors 
are too faint to be noticed, except on 
the tapes of sensitive instruments. 
Others have no effect beyond rattling 
dishes and frightening timid souls. Only 
the most serious, resulting in property 
damage or loss of life, are reported in 
the newspapers. 

Why is the rocky skin of our globe 
so restless and jittery? How does sci- 
ence explain this most startling of nat- 
ural phenomena? On _ your kitchen 
table, with a miniature section of the 
earth's crust mounted on a photograph- 
ic balance, you can produce an ant-size 
earthquake and demonstrate one of the 
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Two blocks of wood, 
of equal weight but 
different density, il- 
lustrate how parts of 
the crust float high 
and create mountains 


Horizontal movement of 
a crust block, imitated 
above with the rubber 
ball, results in strange 
freaks like the broken 
fence seen in the odd 
photograph at the left 
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theories advanced by geologists to ac- 
count for such catastrophes as the fa- 
mous Lisbon, Portugal, quake of 1755 
and the disaster that razed San Fran- 
cisco in 1906. 

If you accept their view, the next 
time you read of a great city being re- 
juced to ruins, and hundreds of lives 
being snuffed out by an earthquake, 
you will view it as the tragic last act 
f a drama that opened with an inno- 
cent-appearing rainstorm! 

To understand this startling state- 
nent, you must picture the earth’s crust 
as composed of millions of separate 
blocks, joined to one another at the 

irface but floating individually upon 
an underlying ocean of plastic rock, or 
iva, whose consistency is like that of 
isphalt. The size of the individual blocks 
may be as small as fifty, or even twenty- 
five miles on a side. There are bound 
to be blocks slipping up and down, grat- 
ing against their neighbors—and caus- 
ing tremors in the earth. 

As you know from experience, an as- 
phalt pavement resists denting by 
quickly passing, hard-tired vehicles. 
However, the wheels of a heavy wagon 
resting for some time in one spot will 
leave depressions in the surface, partic- 
ularly on a warm day. In the same way, 
the earth’s asphaltlike inner sea of 
plastic stone yields and flows slowly in 
response to the weight of the continen- 
tal and sea-bottom blocks of the rocky 
crust, which rest partly immersed in it. 

And here is a most surprising thing. 
You would naturally expect a mile- 
square vertical block of the earth’s 
crust to be heavier if cut out of a moun- 
tainous region, than when taken 
through the thickness of the crust under 
the plains or the sea bottom. But, as 
a matter of fact, it is lighter. The 
jagged mass of tumbled rocks in the 

ountain is really less dense and hard, 


Great Disaste 
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and therefore weighs less, than a simi- 
lar area of sea floor. The proof that 
the mountain is lighter to the cubic 
mile is that it floats higher in the sea 
of lava than the sea bottom does. 

This can be illustrated very clearly 
with the help of two small square rods 
of wood having very different degrees 
of hardness, or density. One, let us say, 
is balsa wood, the other hard maple. 
They are both carefully planed to a 
half inch square, and the balsa rod is 
made sufficiently longer than the maple 
one to weigh exactly the same. It has 
to be about three and a half times as 
long, as maple is about that much 
denser than balsa. 

Now, let us support both rods side 
by side, with their weights floated in a 
small chemical graduate full of water. 

What happens? The two rods float 
with their lower ends exactly on a level 
—both immersed in the water to the 
same depth. The top ends extend above 
the water’s surface to distances exactly 
proportional to their relative density or 
hardness. 

When you think about it a minute, 
you can see that this is just what you 
should expect, for each rod is a half 
inch square and both sink to the same 
depth. In other 
words, they displace 
the same weight and 
volume of water, 
since they both weigh 
the same. In this 
way, nature has been 
weighing the rocks 
of the earth’s crust 
for millions of years 
by floating them in 
the lava sea. 

Each square mile 
of mountain floats 
high, like the rod of 
balsa, because its 





rocks are soft and light. Each square 
mile of sea bottom or dry-land plain 
floats low, because its underlying rocks 
are more dense and hard. 

But why do not all the different 
blocks in the earth’s crust eventually 
find the levels at which they can float, 
and settle down there permanently? If 
that happened, the grating and sliding 
of the blocks upon one another’s sides 
would stop—and all earthquakes would 
stop along with them. 

The answer is that none of the blocks 
in the earth’s crust can remain perma- 
nently quiet, because their weight is 
constantly changing. To see how it 
changes, you need only look at a pho- 
tograph of some great river gorge like 
the Grand Canyon of the Colorado 
River. All the space in this great ra- 
vine, thirteen miles wide and a mile 
deep, was once solid, level, stratified 
sandstone and limestone rock. Where 
has the rock gone? 

That is where rainfall, in the form of 
running water, enters the earthquake 
picture. The Colorado River has gradu- 
ally broken up the solid layer of rock, 
pulverized it into sand, and carried it 
out into the ocean. When you think of 
the millions (Continued on page 132) 


ONE GOES UP, 
ONE GOES DOWN 


In most faults, or 
breaks in the earth's 
crust, one block is 
pushed above anoth- 
er as demonstrated 
with the ball. Below, 
such a break has oc- 
curred in a street of 
cobble-stone paving 













Typical damage wrought 
by an earthquake. Most 
of the destruction is 
produced by vibrations 
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OT long ago, a noted chemist 


told of a solvent powerful 
enough to dissolve nearly 
every known material. If the 


water on the earth were replaced with 
a liquid called selenium oxychloride, he 
said, we should have to carry umbrellas 
made of glass, platinum, or tungsten 
whenever it rained, for those are about 
the only substances that the fluid does 
not attack. There is a more familiar 
chemical, however, so corrosive that it 
could even eat its way through a glass 
umbrella. Its name is’ hydrofluoric 
acid, and it is one of the interesting 
compounds of the highly 
active element fluorine 
with which you will enjoy 
experimenting in your 
home laboratory. 
Probably you already 
have at least a speaking 
acquaintance with the 
chemical family to which 
fluorine belongs—the “ha- 
logen group” including 
chlorine, bromine, and 
iodine. Pure fluorine, like 
chlorine, is a_greenish- 
yellow gas. You will 
usually encounter it, how- 
ever, in the company of 
other elements with which 
it forms salts called fluo- 
rides, just as_ chlorine 
commonly is found in the 
form of salts called chlo- 
rides. The crystalline min- 
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FLUORIDE IN ROACH POWDER 


Most roach powders contain fluoride, as 
proved by the test shown at the right. In 
this form, the chemical can be used with 
sulphuric acid to etch microscope slides 


HOW TO ETCH 
GLASSWARE 


A beer glass, coated 
with wax on which 
the desired markings 
have been drawn, 
being exposed to hy- 
drofluoric acid vapor 


eral variously called fluor spar and fluo- 
rite consists of calcium fluoride, a com- 
pound of calcium and fluorine. From 
natural or artificially prepared fluorides 
you can make the glass-eating chemi- 
cal, hydrofluoric acid. This substance in 
turn will yield a strange gas, silicon 
tetrafluoride, which has properties that 
you will find worth while 
investigating. 

Pioneers of chemical re- 
search kept their crude 
apparatuses busy distill- 
ing all manner of con- 
coctions to see what they 








Thrilling Stunts with a 


Etching your laboratory glassware is only 
one of the many possibilities offered by 
compounds of the active element fluorine 


By RAYMOND B. WAILES 


would obtain. When they tried a mix- 
ture of fluor spar and strong sulphuric 
acid, distillation produced a strange 
substance that ate away the glass of the 
vessels. The great French physicist and 
chemist, André Ampére, rightly sug- 
gested that the substance was a com- 
bination of hydrogen and a new chemi- 
cal element, which received the name 
of fluorine. Subsequent investigators 
used distilling apparatus made of metal, 
usually lead or platinum, which the dis- 
tilled product—hydrofluoric acid—does 
not so readily attack. 

You can easily duplicate their ex- 
periments with a homemade retort and 
condenser, fashioned from a piece of 
lead pipe about an inch, or a little more, 
in inside diameter. Crimp one end to 
close it securely and place in this end 
about half an ounce of powdered fluor 
spar or manufactured calcium fluoride, 
together with a fluid ounce of strong 
sulphuric acid. Bend the pipe carefully 
to form an inverted U. Melt some candle 
wax and coat the inside of a small bot- 
tle with it. Fill the bottle with water 
and pack it in ice and salt, to keep the 
water cold. Then immerse the open end 
of the lead pipe, to a depth of not more 
than half an inch, in the water in the 
bottle. Heat the crimped end containing 
the chemicals with an alcohol lamp, or 
a low Bunsen-burner flame, for about 
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an hour. Hydrofliuoric acid will be pro- 
duced in the form of a vapor, and will 
dissolve in the water in the bottle, yield- 
ing a solution of the acid. The wax 
coating of the bottle prevents the glass 
from being attacked by the solution, 
which always has to be kept in con- 
tainers lined with paraffin, rubber, or 
lead. 

To watch the acid actually dissolving 
glass, first hold a piece of glass tubing 
in the blue flame of your Bunsen burner 
ind draw it out into a filament. If you 
break off a piece of this glass thread 
and hold one end of it in the solution 
of hydrofluoric acid, you will see the 
glass disappear before your eyes. 


fluoric acid attacks glass, you can 
etch lettering, markings, and fancy de- 
signs on clear-glass tumblers, vases, 
microscope slides, and various pieces of 
chemical glassware. First coat the glass 
with molten paraffin wax, obtained 
from a candle, and let the wax cool. 
Then, with a needle or a keen-pointed 
tool such as engravers use, cut away 
some of the wax to expose parts of the 
glass surface in the pattern you wish. 
This forms a sort of stencil; the cut- 
away portions will allow the acid to 
etch the glass, while the parts on which 
wax remains will be unaffected. After 
the article has been exposed to the 
vapor of hydrofluoric acid or to a 
liquid solution of it—-which may be 
produced locally on the surface of the 
glass by one of several methods—all the 


7 AKING advantage of the way hydro- 


wax may be removed and you will find 
the design permanently imprinted. 

To produce a frosted (rough-grained) 
nitial or ornamental design on a plain 
reverage glass, for example, gently heat 

little fluor spar or calcium fluoride 
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Glass-Eating Chemical 


with some strong sul- 
phuric acid in a lead 
dish or tray. The glass, 
with the letter or pattern 
cut in its wax coating as 
just described, is sup- 
ported just above the 
dish—so that the vapor 
of hydrofluoric acid cir- 
culates around it—within 
a can or cardboard car- 
ton open at top and bot- 
tom. Examine the glass 
from time to time to de- 
termine the progress of 
the etching, which will 
require from ten to 
thirty minutes. 

A microscope slide may 
be titled, when the letters 
have been cut in the wax 
coating, by piacing upon 
them a pinch of pow- 
dered fluor spar or cal- 
cium fluoride. Touch this 
with several drops of 
strong sulphuric acid, 
and let the slide stand 
about ten minutes before 
cleaning off the chemicals 
and the wax. This chem- 
ical mixture, which gives 
smooth-etched lines, may 
also be used to put 
volume and_= capacity 
markings on your test tubes and 
beakers. The sharpest and clearest lines 
are obtained by heating the wax on 
the glass and letting it cool before you 
mark it. 

Other chemicals that you can use with 
sulphuric acid for etching glass by di- 
rect contact include sodium fluoride, 
potassium fluoride, ammonium fluoride, 
and ammonium bifluoride. An alterna- 











"SAND GAS" PLUGS A VIAL 
SO WATER WILL NOT POUR 


A vial of water, exposed to silicon 
tetrafluoride generated by the appa- 
ratus at the left, is plugged with a 
coating of precipitated silicic acid 






























A crystal of fluor spar exhibits thermoluminescence, shining 
in the dark when heated. Here an electric heater is employed 


tive preparation consists of a mixture 
of barium sulphate, sodium fluoride, 
and strong hydrochloric acid, made into 
a paste which should be left on the 
glass for an hour or so. 

Instead of securing the fluorides for 
your experiments from a chemical sup- 
ply house, you may, if you wish, obtain 
fluor spar or fluorite from a dealer in 
minerals. There are purple, green, and 
colorless varieties of 
the crystals, the color- 
less ones usually ap- 
pearing blue when light 
shines through them. 
You can purchase a 
remarkably good single 
crystal for twenty or 
thirty cents and use 
it in a beautiful and 
showy experiment, for 
it will glow in the dark 
when gentle heat is ap- 
plied to it. 

To observe this 
striking phenomenon, 
known as ‘“thermolu- 
minescence,”’ the experi- 
ment is best performed 
in a totally darkened 
room. Place the crystal 
on an improvised sand 
bath consisting of a 
half inch of sand in a 
tin-can lid, and heat it 
gently from below. After 
each minute or so, turn 
off the heat and ob- 
serve the crystal (Con- 
tinued on page 126) 
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HOME TESTS EXPLAIN 


Laws of 
cience 


Loop of 
Copper Acts 
as Compass 


















Mirror Helps Measure 
Focal Length of Lens 


A MIRROR can be used to make a quick 








measurement of the focal length of a mag- 
nifying lens. Hold the lens in front of the 
mirror and adjust its distance from the eye 
until the reflection of your pupil appears to 
cover the whole surface of the lens. This 
| distance then equals the focal length. 













END a copper wire into a loop, stick 
B the ends through a cork, and solder 
a small copper plate to one end and a 
zinc plate to the other. Now, if you 
float the apparatus in a dilute solution 
of sulphuric acid, the loop will turn so 
its axis points north and south, owing to 
a magnetic field set up by current flow- 
ing from the crude electric cell formed 
by the metal plates and the solution. 


the jar. 
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Test Your Lamps for Glare 


TO TEST your household lamps for glare, bend a 
strip of cardboard as shown above and cut a quarter- 
inch hole in the center of one end. If you hold this 
apparatus several feet from a lamp, so that the 
light shines through the hole, the greater the glare 
the sharper will be the spot of light formed on 
the “‘screen.”’ 
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TILT a fruit jar or milk bottle at an 
angle, as shown below, and lay a small 
strip of tissue paper across its mouth. 
Hold another jar or bottle of the same 
size close to your mouth, and sing or hum & 
various musical tones. When you hit the 
right one, the tissue paper will start to t 
vibrate in sympathy, and tren slide off 





How Radio Beacons 
Guide Flyers 


TO DEMONSTRATE how an airplane 
pilot uses a radio direction finder 
by turning the loop antenna mount- 
ed on the plane’s fuselage, connect 
a coil of a dozen turns of wire in 
series with a heater unit and a 
source of alternating house cur- 
rent. Connect another wire coil to 
a pair of radio earphones and ma- 
neuver it in the vicinity of the first 
coil. When it is parallel with the 
first coil, you will hear an intense 
hum in the phones. Turn it on its 
axis, and the strength of the hum 
diminishes. 
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ALL-WAVE 
Electric Radio 


USES TWO METAL TUBES 




















































‘ . 
By Arthur Miller 
H 
and the red one to the switch 
i mounted on the front panel. LIST OF PARTS 
i Check this color code, however, a ; : 
f vc nce 01 Z 
4 as some manufacturers do not Tuning condenser, .00014 mid. 
: is : Regeneration condenser, .0001 mfd. 
4 follow the standard coloring. Fixed condensers, .02 mfd. (tubular), .1 
These are the two metal tubes employed in the receiver Never disconnect the phones _ mfd. (tubular), and .0002 (mica). 
: without first turning off the set, Trimmer condenser, .00025 mfd. 
; . , Dual electrolytic condenser, 8 and 8 mfd. 
7 - > ~ 2 ’ 
ESIGNED for the radio amateur as plate voltage for the detector passes Resistors, 3 megohm (14 watt), 1 megohm 
j who wants a compact, efficient, through them. It is also advisable (14 watt), and 10,000 ohm (2 watt). 
d yet inexpensive all-electric re- always to have the regeneration con- Radio-frequency choke, 2.5 mh. 
ceiver to replace a battery- denser plates slightly in mesh, as the page re Tita ng i 0 eer 
esistor, sockets, eS, yug-in cous 
operated set, the two-tube, all-wave condenser helps to by-pass unwanted (short wave, four-prong), switch, knobs, 
radio illustrated provides exceptional radio-frequency currents to the ground panel, chassis, dial, etc. 
power and efficiency in a small space. circuit. 
Operating on A.C. or D.C. cur- 
rent, the unit employs a 6J7 AGRE GREER RE ER 5 17 
N metal tube as a detector anda . 


6H6 metal tube as a rectifier. 
As shown in the diagram, the 
two plates and two cathodes of 
the 6H6 are connected in par- 
allel, to provide the necessary 
direct current, a . two-watt, 
10,000-ohm resistance and a 
midget eight-microfarad elec- 
trolytic condenser serving as 
the filtering system. Parts are 
placed as shown in the photo- 
graphs below, the 360-ohm fila- 
ment resistor being built into 
the power cord. In wiring the 
rd, the black wire should be 
mnected to the tube plates, 


360 OHMS 














Control panel, show- 
ing the placing of 
the dial and knobs 













Underside and, left, 
rear view of chassis. 
Note the compact ar- 
rangement of parts that 
makes possible the re- 
markable efficiency of 
this inexpensive set 
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IMPROVE YOUR REGULAR SET WITH THIS 


Ten-Meter Converter 





















CHASSIS 
2° 7" 9" 

































Top and bottom views of the chassis, showing how 
the various parts are arranged on its two faces 





Any Sensitive Receiver That Can 
Tune Around 4,000 Kilocycles Will 
Get Ultra-High-Frequency Stations 
If Used with This Two-Volt Unit 


By 
HARRY D. 


HOOTON 
W 8 KPX 


ITH the growing pop- 

ularity of the ultra- 

short-wave bands, 

more and more ama- 
teurs and short-wave listeners 
are regretting the fact that their 
regular sets are not constructed 
to tune down to ten meters. 
With the two-volt converter il- 
lustrated on these pages, how- 
ever, any sensitive receiver ca- 
pable of tuning in the vicinity 
of 4,000 kilocycles can be used 
to pull in the ultra-high-fre- 
quency stations in grand style. 
Connected to the receiver’s an- 
tenna binding post, the two-tube 
circuit provides an auxiliary 
hook-up that will cover the 
entire twenty-eight-megacycle 
band. 

Although the actual construc- 
tion and wiring are about as 
simple as any two-tube circuit, 
the work must be done slowly 
and carefully if good results are 
to be obtained. Using a scriber 
or other sharp-pointed instru- 
ment, lay out the various lines 


ay 
72 HOLE FOR 
NA oo TRIMMER CONDENSER 


Wes 


; iy 
a 


on the chassis as indicated in the 
sketch. Do not use a pencil for this 
purpose as the sharp point of the 
lead will soon wear away and a 
broad, indefinite line will result. 
Drill small holes at the intersection 
of the lines for starting the socket- 
hole punches. If punches are not 
available, the circumference of the 
holes may be drawn with a pair of 
dividers, and the metal reamed out 
and dressed down with a half-round 
file. There should be no deviation 
either from the layout shown or in 
the sizes specified for the parts. 
The specifications were chosen only 
after careful experiment had proved 
them to be the best for this particu- 
lar circuit. The placement of the 
tuning condensers, the tube sock- 
ets, the coils, and the various re- 
sistors and by-pass condensers is 
clearly shown in the photographs. 

In wiring the converter, keep the 
leads in all parts of the radio-fre- 
quency circuit as short and direct 
as possible and avoid making sharp 
bends or turns. Use either stranded 
or solid tinned copper wire having 
push-back insulation for making 
the connections, and try to bring 
as many of the negative leads as 
possible to a single spot on the 
chassis. This type of construction 
will minimize the noise and 
losses due to stray currents 
circulating in the metal of 
the chassis. Solder each joint 
carefully and use just enough 
solder to make a good elec- 
trical connection. The excess 
flux may be wiped away with 
a clean cloth or brush which 













The entire hook-up 
is mounted on this 
shallow chassis bent 
from |/16-inch sheet 
aluminum. The sketch 
in the circle shows 
how it is laid out 
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has been dipped in alcohol. The success 
of the unit will depend largely upon 
the care that you exercise in wiring and 
soldering the connections. Long leads 
or poorly soldered joints may result in 
a high noise level, low sensitivity, or a 
total lack of oscillation. 

Before the converter is placed in op- 
eration, examine the input circuit of 
the receiver to be used, or refer to its 
diagram, in order to determine which 
method of coupling is most suitable. 
Some receivers are of the low-imped- 
ance input type; others may have high- 
impedance windings, capacity coupling, 
or both. If inductive coupling is to be 
used, the turns of the pick-up coil (L;) 
should be proportioned to those on Ly 
in the same ratio that the receiver an- 
tenna coil is proportioned to the grid 





HOW COILS ARE MADE AND 


4.—8 T. No. 14 enam. wire, %4-in. dia. 


L 

L:—6% T. No. 14 enam. wire, %-in. dia. 
L;.—4 T. No. 20 enam. wire, %4-in. dia. 
L,.—20 T. No. 30 enam. wire, close-wound, 
1 
I 


14-in. dia. 


us.—6 to 10 T. No. 30 enam. wire, close-wound, 


1¢ in. from plate end of Li. 


L;.—5 to 10 T. No. 20 enam. wire, %-in. dia. 


Wound in opposite direction to L:. 


JANUARY, 1938 


Assembling the circuit presents little difficulty 


{OUNTED 


Close-up view of coils. Winding specifications are: 


inductance of the first tuned circuit. 
The specifications, as given at the end 
of this article, will be suitable for most 
receivers with low-impedance windings. 
If the signals seem weak, it will be nec- 
essary to increase the turns on L; or 
couple the converter to the set through 
a small trimmer or padder condenser 
(Ci) of about fifty to 100 mmfd. maxi- 
mum capacity. In this case, terminal 
A is used for the lead to the antenna 
post of the receiver. The converter and 
receiver ground leads should be con- 
nected together. Keep the radio-fre- 
quency lead from the output 
circuit of the converter 
(either A or B) to the an- 
tenna binding post on the 
receiver as short as circum- 
stances will allow. If the 
receiver picks up stations 
operating on or near the fre- 
quency to which the con- 
verter is tuned, the lead will 
have to be shielded, prefer- 
ably with one-half-inch wo- 
ven copper tubing, which 
can be obtained from your 
parts-supply dealer. 

With the converter con- 
nected to the receiver as 
outlined, close the battery 
switch and tune the receiver 
to some vacant spot outside 
the 3,500-kilocycle amateur 
band and adjust the con- 
denser C;, for maximum 
background noise. This noise 
should increase perceptibly 
as the condenser is adjusted. 
If it does not, the coupling 
will have to be revamped 
according to the instruc- 
tions given in the preceding 
paragraph. 

Once adequate coupling is 
obtained, the next step is to 
(Continued on page 133) 
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The success of the unit 
will depend largely on the 
care you give to wiring 
and soldering connections 







To cut down losses, all ground connections 
to the chassis should be made at one point 


LIST OF PARTS 


C;.—Tuning condenser, two-gang, 
35 mmf. each section. 
C..--Tuning condenser, midget, 20 
mmf. 

C;.—Trimmer condenser, mica, 10 
mmf. 

C,.—Trimmer or padder condens- 
er, mica, 70 mmf. 

C; and C,.—Dielectric condensers, 
paper, 0.1 mfd., 400 volts. 

C; and C,.—Dielectric condenser, 
paper, 0.05 mfd., 400 volts. 
C,.—Fixed condenser, mica with 
wire leads, .0001 mfd. 
C..—Trimmer condenser, 50 to 
100 mmfd. 

R,.—Carbon resistor, 50,000 ohms, 
1, watt. 

R..—Wire-wound rheostat, 10 
ohms. 

2;..—-Carbon resistor, 20,000 ohms, 
1 watt. 

Li, L:, Ls, Ls, L;, and Ly.—Coils. 
Miscellaneous.—Knobs, stand-off 
insulators, tubes, chassis, sockets, 
dial, switch, tube shields, etc. 
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TIMELY HINTS FOR 


Radio Fans 


Recorder and Phonograph 
Built in a Single Unit 


RECORDING voices or 
music on special rec- 
ords that can be played 
back immediately 
without further pro- 
cessing, a new combi- 
nation electric phono- 
graph and_ recorder 
can be carried easily 
from place to place. 

° Capable of producing 

Speakers Get Neck-Type Mike noise-free records up 

to twelve inches in 

DESIGNED for public-address work, a tiny “rubber” diameter, the unit pro- 
microphone now on the market hangs on a leather vides a _ convenient 
strap around the user’s neck. Although little larger means for making 
than a box of safety matches, the compact unit soundrecordsfor home 





houses a midget output transformer within its rub- movies and recording 
ber case, and is said to pick up the speaker’s voice radio programs. It is 
regardless of the position of his head. entirely portable. 


New Four-in-One 
Crystal Holder 


ANY ONE of four crystals may 
be selected for use with a trans- 
mitter by turning the switch of 
a new crystal holder that does 
away with makeshift wiring 
and allows rapid frequency-band 
changing. For easy plug-in 
mounting, the holder is provided 
with tube-base prongs for mak- 


This compact recorder can be set up in five minutes 


Rubber Testing Mallet 


USED instead of a screw-driver handle or 
other tool that might cause damage, a rub- 
ber-headed mallet now available is a handy 
tool for tapping a receiver chassis to locate 
noises and loose connections. 





Earphone Attachment for 


ing the necessary circuit con- ——— 
nections. The switch with housing removed to show crystal clips Modern Receiving Sets 
° . EASILY installed, the universal adapter 
Four-Wire Antenna Improves Reception shown below makes it possible to use head- 


phones with any modern loudspeaker set. 
Designed to aid the radio fan who desires to 
listen to programs without disturbing the 
rest of the household, the auxiliary unit does 
not interfere with the regular operation of 
the set, and may be operated independently 
or in conjunction with the loudspeaker, as 
desired. No tools are needed for installing. 





oa 














How the four-way antenna is 
wired. The complete kit of 
parts is shown at the left 


( Figs gehen of four separate from the north, south, east, or west, 





wires arranged like the spokes either of the two doublets can be 
of a wheel and connected to a special used; while intermediate directions 
selector switch, a new short-wave are tuned by switching off one leg of 
aerial system provides a choice of each doublet, thus obtaining a direc- 
directional doublet antennas and tional effect at forty-five degrees. A 
makes it possible to obtain maximum special coupling transformer serves 
signal strength from any point of to match the transmission-line lead- 
the compass. To pick up signals in to the receiver input. The adapter attached to a broadcast receiver 
* 
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MADE FROM FINER, 
MORE EXPENSIVE TOBACCOS 


Give Camels for Christmas! There’s no 

doubt about how much people appreciate 7. ‘ Pit... < eee 
Camels—the cigarette that’s made from . Me Christmas spe- 
finer, MORE EXPENSIVE TOBACCOS. A (right) The ae cial—4 boxes of 
gift of Camels says: “Happy Holidays and famous Christ- ee; C) Camels in “flat 
Happy Smoking!” mas package, the Eat fifties” —in gay 

SPPy 8: Camel carton— 10 packs o. A ‘ge holiday dress. 
of “20’s”—200 cigarettes. ~ 


, You'll find it at your dealer’s. 
right) A pound of You'll a it aty deale 


Prince Albert in a real 


glasshumidorthat keeps aan y/ 

the tobacco in prime iF = * 

condition and becomes = _ 

a welcome possession. 2 Ag \ 4 ince 'g 


THE NATIONAL JOY SMOKE 


If you know a man owns a pipe—you’re practically 
certain to be right if you give him PRINCE ALBERT 
—The National Joy Smoke. Beginners like P.A. be- 
cause it doesn’t bite. Occasional pipe-smokers find 
(/eft) One pound of Prince it’s extra cool. And the regulars think it’s tops for 
Atber—the “bien mellow taste 
Christmas gift package. 


! HOPE THE ASK ME WHAT (~ICTC i VES sIR— 
BOYS KNOW THAT (D LIKE — AND CAIAELS HEAD 
A GIRL ALWAYS THE ANSWER IS (M GIVING THAT » sagan 
AppRECIATES A A ey THAT BIG GLASS JN, coemiat 1p <peldiaans 
GIFT OF CAMEL . HUMIDOR OF secrtane wan Cae FOR 

CIGARETTES ] <a : ‘ CHRISTMAS TIN OF J aa CHRIST NAS 

: ITE PRINCE ALBERT PRINCE ALBERT ‘4 ww 


—_, 








F YOU develop your own films, you 
can reconstruct an old alarm clock in- 
to a serviceable timer. 

Remove the works from the case and 
discard the hour hand and the two 
wheels that actuate it. Then build a box 
of thin wood with a piece % in. thick 
at the base for mounting the works. 
The box should be as deep as the works 
are, measured from plate to plate. For 
mounting the clock, use two metal 
strips as shown. A hole is cut in the 
top of the box for the balance wheel. 
This is done so the clock can be stopped 
and started by touching the balance 
wheel. 

Make a front for the box out of cardboard. Lo- 
cate the hole for the minute-hand shaft and drill 
a \4-in. hole. 

Cut a pie-shaped piece out of the old dial and 
mount it on the front board, using the center 
hole of the old dial as a guide. Take the old min- 
ute hand, cut it off, making it about 1 in. long, 
and bend it as in the drawing. Make a new min- 
ute hand of brass long enough to reach from the 
shaft to the rim of the dial. This should be bent 
out as shown in one of the photos so it won't hit 
the bell-hammer lever. 

The bell-hammer lever is made from a piece of 
wire the same size as the old one. You will prob- 
ably find holes in the plates of the works at the 
top where you can mount this. If not, drill the 
necessary holes. 

Cut a piece of thin wood or metal about 2 in. 
long by '2 in. wide and mount the bell on this in 
a position where it will not interfere with the 
hands. Make a long slot in the top of the front 
board to allow free (Continued on page 108) 


Darkroom Timer 


MADE FROM OLD ALARM CLOCK 


\ 
WIRE LONG ENOUGH 














The minute hand is turned to 
the required number of minutes 
by means of the setting knob, 
and the clock started by touch- 
ing the balance wheel. Left 
above is the front view, and 
at left, the bell-ringing device 


TO REACH CENTER 


OF BELL 


How the bell lever and operating hand are made, and a rear view of the timer 


All-Purpose Adjustable Stand for Photographers 


Ty HIS 
Sliding Unit Detail solves many 
Dy amateur photographer. 


ICH Fat! 


port 


sway. 





Construction of stand and three ways to 
fasten on the arm. At right, a back view 
showing rack and pinion. Extreme right, 
set-up for copying with miniature camera 
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raphy. 


projection. 


comparatively 


upright stand damped out because of its rigidity. 
problems for the Once the materials have been ob- 
It will sup- tained, the stand may be built in a few 


a view hours by using for the most part two 


camera, or even a heavy reflecting tools—a millirg machine and a drill. 
type camera when used for copying, The miller elimi- 
microphotography, or macrophotog- nates a lot of tedi- 
An enlarger can be mounted ous filing and as- 
on it for either horizontal or vertical sures (Contin- 
In addition, it is useful wed on 
as a general laboratory stand. 

Among other advantages are the 
simple construction, 
the strength and ease of adjustments, 
and the absence of any tendency to 
Small vibrations are quickly 
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JUNIOR 


SCOUT 


THE TWIN CYLINDER MOTORCYCLE MARVEL 3 oTHer 

















3 
THE NEW 1938 INDIANS ARE READY to flash you over the 38 MODELS 
open road to fun and adventure! New Indian triumphs, all of them DE LUXE 4—the only four cylin- 
—great motorcycles built as only Indian can build them. der motorcycle made in America 
Heading the parade is the new Indian Junior Scout—the greatest —quiet, smooth, comfortable. 
twin cylinder “buy” in all motorcycle-dom! It’s a great machine— CHIEF 74—for the rider who 


places a premium on “top speed”’ 


an engineering marvel easy to handle, easy to start, with plenty of 
and performance. 


power and pep to flash you along with the leaders. And it costs so 


little to run— you'll get 70 miles to the gallon easily! SPORT SCOUT—a racing model 
for the man who wants to be a win- 
NOW OWN AN INDIAN ON EASY PAYMENTS ner in sporting events, an easy-to- 
: . : ? ; handle machine that’s “‘‘out in 
The Junior Scout is still the lowest priced “twin” in America! So why wait? front’ always. 


Visit your Indian dealer today and let 
him tell you how easy it is to own any 
Indian model on easy payments. 


Get this fine RIDER'S HELMET and INDIAN PIN 
absolutely FREE when you place your order. 


ER MAIL COUPON TODAY! 






BOY—-HOW THEY TRAVEL! 


Te Oe iam 


"SBS RBSSEHSSSEHS SSSR SSBB esesese es 
Hist 


\ y 
. i a INDIAN MOTOCYCLE CO., Springfield, Mass. 
«5 


Please send me at once, without obligation, your illustrated 





a 
t if Folder showing the new 1938 Indian Motocycles, and CERTIFI! 
R CATE of VALUE entitling me to FREE RIDER’S HELMET 
o and INDIAN PIN, as illustrated, when I place my order. 
* 
a eh coianananine ‘ sianiisidtaicnmmaiiies dieapeatemenemeeaaar a! 
4 
ag : MGR G crv snc nuisscnapisensenevdinssésisiaviguibtesaanbuaadaia na 
— ™ rs Please be sure to check your age group: PSM 1 
a ee, eta . CF 16-19 years 0 20-30 years 0) 31 yearsandup O under 16 years 





NDIAN MOTOCYCLE CO., Springfield, Mass. 
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How to Load Bulk Film 
for Miniature Camera 


LTHOUGH most miniature-camera 
owners are aware that it is possi- 

ble to save on their film costs by using 
bulk film, many hesitate because mod- 
ern high-speed films make it necessary 
to do the loading in complete darkness. 
With this simple light-trap can, the 
most difficult part of the job—that of 
tonguing the film, starting it on the 


a — 
| 





a 








A light trap in the loader enables the film 
to be started on the spool in subdued light 


spool, and reassembling the film car- 
tridge—can be done in subdued light. 
Once this is done, the light is switched 
off and in complete darkness the de- 
sired length of film is wound into the 
cartridge by rotating the spool. 

The loading can consists of an old 
film container fitted with two metal lips 
lined with black 
velvet to form a 
light trap. The 





PREVIEW °* 


KODAK DUO SIX-20, SERIES II 


(right) New, improved—the ‘‘miniature’”’ 
that takes album-size pictures (154x244 
inches). Lens, Kodak Anastigmat /.3.5; 
shutter, 1/500-second Compur-Rapid. New 
features include handy plunger-type shut- 
ter release on camera body (minimizes 
camera movement when making expo- 
sures); bracket for Kodak Pocket Range 
Finder; single-finger bed release for easy 
closing; die-cast metal body, beautifully 


covered, satin-chrome $5750 


trimmed. Price remains 
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, 





KODAK BANTAM SPECIAL 


(below) Performs brilliantly in any weather, 
under all conditions. Lens, Kodak Anasti¢- 





roll of unexposed / VELVE mat EKTAR /f.2.0. 1/500-second Compur- 
film is placed in- | —— | Rapid shutter. Coupled range finder, mili- 
side the can, and \ ‘ | tary-type, split-field. Film-centering device. 
» ond be ead <p META Negatives are needle-sharp, yield superb en- 

one end 18 pusnec \ fo ON largements (standard low-cost size, 234x4 
through the trap. —— in.). Also makes full-color transpar- $ 
To protect the : ~~ encies on Kodachrome Film. Price 110 
film, the whole «& + am 
assembly should i] mall 
be stored in a |} | 

| larger metal can |! 








fitted with a tight *‘ 
cover. — STANLEY Lips are added to an 
JOHNSON, old film container | 


| | | 
Simple Darkroom Timer | 
(Continued from page 106) | 


movement of the bell hammer. Mount 
the front board in place and attach a 
piece of spring wire in the upper right- 
hand corner, adjusting it so that the 
bell hammer doesn’t quite touch the 
bell. Then mount the hands as shown 
and place the old setting knob in front. | 
Turn the hands until the short hand 
just releases the bell hammer. Now 
adjust the long hand to point to X. 
Turn the hands so the long one is at IX, 
start the clock, and the bell will ring in 


KODAK RETINA 


above) Equipped with new super 
lens, Kodak Anastigmat EKTAR 
f.3.5. 1/500-second Compur- Rapid 
shutter. For black-and-white pic- 
tures capable of extreme enlarge- 
ment: Kodak ‘‘SS,"’ Panatomic, 
Super X, Infra-Red Film. For full- 
color transparencies: Kodachrome 
Film. (Negative sizeapproximately 
1 x 1% inches.) Film-measuring 


device. Exposure $5750 


counter. Price 


Brownies 
from $I; Kodaks 
from $5—See them 






KODACHROME FILM 
FOR FULL-COLOR “STILLS” 


Load with Kodachrome Film, and you get gor- 





aia 
KO! 


five minutes. After you have made the — 
: -c “ncie y be 4 
1ecessary adjustments, force the hands 4 geous full-color transparencies that may 
ns tight 7 , at your dealer's... viewed as they are, or mounted in slides for large- —— 
oO 
: k : size projection on the home screen, in the - e 
To use, stop the clock by touching Eastman Kodak Co., Kodaslide Projector. Easy to make as black-and- — | 
the balance wheel with a finger and ; Rochester, N.Y. white. a oe is required a” _ pees ; 
: ° : ing all ordinary shots; the color is in the film Pe 
Ts) > > ¢ > 2 > © 
set the minute hand on the required . itself. No. K828 or K828A (8 exposures) for Kodak and-w 
minute mark, from one to ten. When Bantam Special, $1.35; No. K135 or K135A (18 adjust 
you have your film ready to develop, ONLY EASTMAN exposures) for Kodak Retina and similar cam- po tg 
start the clock and develop till the bell MAKES THE KODAK eras, $2.50. Prices include processing. for Cit 


rings.—C. R. EMERY. 
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KODAK SENIOR 
SIX-20 (f.4.5) 


Combination of body 
shutter release and eye- 
level finder offers new 
picture-making cer- 
tainty . . . minimizes 
camera movement, 
catches the scene when 
it’s exactly right. 
Kodak Anastigmat 
5.4.5 lens; 1/200 
Kodamatic shutter. 
One-finger bed re- 
lease. 2144x3\4-inch, 
pictures. 


Price $ 2 9 50 


KODAK RECOMAR 18 


Kodak Anastigmat /.4.5 
lens, 1/250-second Com- 
pur shutter. Built-in self 
timer. Double-extension 
bellows and bed. Ground- 
glass focusing back. 
Equipped with both wire- 
frame eye-level and bril- 
liant waist-level finders. 
Utilizes the almost limit- 
less emulsions available 
in film packs, cut film 
and plates. Pictures, 24%4x 


3% inches. Price $54 


KODACHROME FILM 
FOR FULL-COLOR MOVIES 


Loaded with Kodachrome Film, all Ciné-Kodaks make 
gorgeous full-color movies. Easy to make as black-and- 
white. No fuss, no extra equipment; the color is in the 
film. Here are beauty and realism impossible to describe. 
rhe projection of Kodachrome is thoroughly trouble- 
free. You can splice color sequences right in with black- 
and-white, project them consecutively without a single 
adjustment of your Kodascope. See a Kodachrome reel 
at your dealer's. 16 mm. cameras load with 100-foot rolls 
at $9; 50-foot rolls at $4.75; 50-foot magazines at $5. Rolls 
for Ciné-Kodak Eight cost $3.75. Prices include processing. 
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SHE 


your Kodak dealers _ 
Christmas suggestions... 


(right) 


CINE-KODAK EIGHT 


Movies at ‘10 cents a shot.’’ 
The “‘Eight’’ makes it possible. 
A roll of Ciné-Kodak Eight 
Panchromatic Film costs only 
$2.25, black-and-white, /fin- 
ished, ready to show. Yet it 
runs as long on the screen as 
100 feet of amateur standard 
home movie film—gives you 20 
to 30 movie scenes of news- 


reel length. Price $3450 


(left) , 
CINE-KODAK “‘E” 


An Eastman 16 mm. movie 
camera at the lowest price 
ever. Kodak Anastigmat /.3.5 
lens. Fixed focus—all objects 
from a few feet distant to in- 
finity are always in focus. 
Triple-speed device. Simpli- 
fied gate enormously facili- 
tates loading. Takes all 50- or 
100-foot 16 mm. Ciné-Kodak 
Films. Price, $48.50. 


(right) 


CINE-KODAK “kK” 


The world’s most widely used 
16 mm. home movie camera— 
it’s so simple, yet so fine. 
Makes clear, brilliant movies 
at the touch of a lever. 
Performs beautifully for the 
beginner, and as his skill in- 
creases, responds to every ex- 
acting demand. Amazingly 
compact, carries and packs 
unobtrusively. Loads with full 
100 feet of 16 mm. film. With 


f.1.9 lens. $8850 


Including case,$100. 


(left) 
MAGAZINE CINE-KODAK 


Loads in three seconds. You don’t 


touch the film. It comes in a maga- 
zine. Just slip the magazine into 
place, close the camera cover and 
you're ready to shoot. To switch 
from one film to another, you mere- 
ly take out a partly used magazine, 
slip in one of the others. The maga- 
zine keeps out the light. Effortless 
loading is only one of the six new 
features in this remarkable pocket- 
size movie camera. With fast /.1.9 
lens, $125; including combination 
carrying case, $137.50. 
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NOW 


A 7-Inch Genuine 


BLACK & 
DECKER 


ELECTRIC 
SANDER 








THE NEW 7-INCH JUNIOR SANDER saves 
hours of slow, hard work with sandpaper, emery, 
i >. Makes quick work of such jobs as cleaning 
and smoothing wood or metal surfaces; removing 
paint and rust; grinding and smoothing welds and 
casting ridges; rubbing down new lacquer with felt 
rubbing pad; polishing metal, etc. Universal motor 
D. C. A great tool. A great 
value. Only $39.50. 


LOW-PRICED B. & D. DRILLS, TOO 


'4-INCH JUNIOR DRILL: 
i drills for drilling up to Y” 
*-l; augers for drilling 
Also drives Black & Decker Hole Saws for 
cutting clean, round holes from +,” 2" 
diameter in any material 
a hacksaw will cut. 


%-INCH JUNIOR 
drills for drilling up to 


gers for drilling 


grinding, buffing, polish- 


ONLY $19.95. 





MAIL THE COUPON TODAY for 
information and name of nearest dealer where you 
can see the Junior Sander, Drills and other Black 
& Decker Tools. 


BLACK & DECKER 


Largest Manufacturer of 


PORTABLE ELECTRIC TOOLS 


MAIL THIS COUPON NOW 


THE BLACK & DECKER MFG. CO., 
801 Pennsylvania Ave., Towson, Md. 





Please send Free Literature describing new 
Black & Decker Tools and the 
address of my nearest B. & D. dealer. 


qn anan asa ananenaneant 








Tested by Experts 


for Use in Your Workshop 


HETHER you plan to build a 

ship model, a piece of furni- 

ture, a boat, or some novelty, 
you will find it advantageous to use our 
Blueprint Service Department. For 
more than fifteen years we have been 
supplying home workshop enthusiasts 
with a wide variety of plans at a nomi- 
nal price. 

Our blueprints have been prepared 
and tested by experts, and you will ex- 
perience no difficulty in understanding 
them. The following are a few subjects 
selected from our complete price list, a 
copy of which will be sent free upon 
receipt of a self-addressed, stamped 
envelope. 


FURNITURE 
Bed and Armchair Table, 333A _ .25 


Cedar Chest, 17 .25 
Child’s Costumer, 179A.. - 28 





Early American Round-Top Stand, 191A... .50 
End Table, American Empire, 241A.. ae 
Fireside Bench, Colonial, 187A- 188A. — 
Floor Lamp (tripod base), 243A... 5 


Four-Leaf Card Table, 239A..........secccssesess — 








Gate-Leg Table with Round Top, 24.. — 
Hanging Wall Cabinet, 280A..........cccccscssseeeeees 25 
Kitchen Table Cabinet with Folding Seat 

(no turning), 27 by 48-in. top, 27...... 25 
Magazine Rack and Wooden Wastebasket, 

UE, cintiicscnghicchoschbideindasceanesintininnnciaasaniadainanicia .25 
Maple Tavern Table, top 30 by 68 in., 718A _ .50 
Modernistic Lamps (three designs), eae .25 
Queen Anne Dressing Table, Stool, and 

OO eer one 
Reading Tables, Two, 68.........cscsssssccssssesseees ee 
eT Ee ea ere 25 
Silverware Chest on Stand, 256A...............  .25 
Six-Footed Coffee Table with Top ‘14 by 

Be Bg Pe ek, i ic atntetnictencsnstnisses .25 
Small Early Colonial Pine Chest, 308A........ 25 


Smoking Stand, Modern, 238A... ~ mae 
Telephone Table and Stool, 18... 
Tilt-Top Table (turning), 140 
Treasure Chests (metal bindings), 78............ .25 








Upholstered Stool, RS ae 
MODELS 
Aircraft Carrier Saratoga (18 
in.) and a Flush-Deck Destroy- 
er (6% in.), 226-227-R............000 75 
Army Multiseater Fighter Plane XFM- l, 
24'4-in. wing spread, 1434 in. long, 
SOlid scale model, F34A.....c.cccccccsccocseses .50 
Barnegat Lighthouse, 298A...........cccccccccscsseseesse 25 
Bluenose, the famous fishing schooner, 1714- 
eh, TA, I i Bi ccacccscsscccntccnscscscties 1.00 


Brig Malek Adhel (20-in. hull; frame-and- 


plank construction), 304-305-306-R.... 1.25 
Clipper Ship Great : enna (31%4-in. 

hull), 272-273-274-R iiacadies ane 1.25 
Clipper Ship Sea Witch (9%-in hull), 219 .25 
oast a Patrol Boat (205%-in.), 286- 


87-R ; Scdaannotbaiieianaitacs: aan 
Ccasinminn (“Old Ironsides’’), 21-in. hull, 


57-58-59-R ...... saenaateiteintaned 1,00 
Covered Wagon (23% in.), 118- 119-120-R 1.00 
Cruiser U. S.S. Indianapolis (12-in.), 216 25 
Farragut’s Flagship Hartford (331 -in. 

hull), 221-222-R......... idiieinianniiaaied 1.50 
Felucca or Barbary Pirate Galley ( 20 in. ), 

IT sitecicetncatietceeiitnsthchusiesnicitigaiatadtisaiiiiidedininiaiaas 75 
Freighter, Oce an (14-in.), 271... a 
H. M. S. Bounty (8'%-in. hull), a 


Liner President Lincoln (1434 in.), 325...... .25 


Locomotive Model, Hudson Type, HO 
Gauge (14 in. long; driven by 6-volt 
aS" CIS -50 

Mayflower (24 in.), 83-84-85- eahcemanndic 1.00 

New Bedford Whaleboat (14-in.), 326-R.......  .50 

Normandie (2054-in. hull), 264-265. — 

Privateer Swallow, Baltimore _ clipper, 
(13-in. hull), 228-229-230-R. Bets 1.00 

Racing Yacht Seascout (42-in.), 106-107-R_ .75 

Roman Galley (19-in.), 138-139-R oo. 75 












Ship Model Weather Vane, 66.0..........cccsccseee 25 
Sovereign of the Seas, clipper ship (20%- 

in. hull), 51-52-53-R 1. 
Spanish Treasure Galleon (24 in.), 46-47.... .50 
Stagecoach with Horses, 144-145-146-R........ 1.00 
Trading Schooner (17%-in. hull), 252-253.... .50 


U. S. Battleship Texas (3-ft. hull), 197-198- 
INET . Aincus sings tadeddianinedinniinsinniesiedaiideditanes 1.00 
Viking Ship (20%4-in.), 61-62-R......ccccccceserees 
Whaling Ship Wanderer (20%-in. hull) 
CS Se nen 
Yacht Rainbow (7%4-in. hull), 233... 25 


(Construction kits are available for) 
(some of these models. See page 20.) 


rn BOATS 

Canoe, 16-ft. Canvas-Covered 

— — Kayak, with sail, etc., 192- 
i — | eee eee 1.00 

High- Speed Boat for Small Outboard Mo- 
tors (7 ft. 11 in. long), 257-R.............. .50 

Outboard Racer for Class “A” and “B” 
Motors, (10 ft. 4 in. long), 211-212-R_ .75 


Racing Runabout (13 ft. long, for outboard 
ae SE ERS Se Pe 
Racing Sailboat Blackcat (13 ft. 4 in. long, 
5 ft. beam, weighs 250 lb., Marconi 
Cigmed),. FBP TBA TBI csvsacceressererssesessreere 1.00 
Sailboat (12 ft. long; weighs 200 lb.; has 
fast skimming-dish hull), 314-R.......... -50 
Sport Runabout (9 ft. 8 in. long, 43-in. 
beam, for small outboard motors), 
CS EEE ETA Tee .75 
Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 224-R_ .50 


RADIO SETS 


All- Wave Portable Receiver 
(two tubes, operated by bat- 


ES REE RTO .50 
Amateur Short Wave Receiver, 155.... 45 
Amateur Radio Transmitter, 183-184 .50 





Five-Tube Short Wave (A.C. or D.C.), 223 .25 






Full Electric Headphone Set, 130.............. aes 
One Tube (battery operated), 103............... one 
a Ee eee Py + 
Short-Wave Converter Unit, 137.........cce oad 


MISCELLANEOUS and TOYS 





Airplane oT with Con- 
I SES BOE eosstcindscasstnnstesnbnctans > 
Baby’s Crib and Play Pen, 26 .25 
Sobenial een .25 
Doll’s House Furniture, 73 ae 
Flowerpot Stand (38% in. high) and Novel 
Modern Table Lamp, 317A............... .25 
Four-Treadle Hand Loom, 268A-269A.......... 75 


Metal Sundial (concrete pedestal), 291A.... 25 
Patterns for Jig-Sawing Birds and Animals, 
56 


siciesugdiiblaiuacecenclonaspesatbaaiansie niece Redsadiaiasnlamancalaiientvens 25 
Projector for Photos and Pictures, 259A.. .25 
Tie Rack, mennene Book Rack, and 

RRR a5 
Toy Electric aby Softwood Coffee Ta- 
ble, and Scottie Pins, 332A...........c0s00 aa 


Toy Fire Engine, Dump Truck, etc., 101... .25 


Toy Lathe, Drill Press, Saw, and Jointer 
(driven by small motor), 1119.............. By + 
Turned Costume Jewelry, 275........cssscseseerseee 25 





Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


Street 


City and State.. 
Please print your name and address clearly. 














—— 
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All-Purpose Stand Aids 
Amateur Photographer 


(Continued from page 106) 


squareness, which is most important. 

The choice of material rests with the 
builder. The stand illustrated was made 
entirely of cold-rolled steel. Brass may 
be used for the sliding unit, but the up- 
right post is best made of cold-rolled 
stock of the desired length. 

The sliding unit is made of two 
pieces. When screwed together, it must 
fit the upright without any side play 
and still move up and down without 
binding. The rack is fitted into a groove 
so that the teeth are flush with the 
surface. Screws going through the post 
hold the rack from the back. Inlaying 
the rack enables the sliding unit to ride 
on all four surfaces of the upright. 

The base is built along the same 


| lines as the sliding unit, but is heavier. 


The upright should fit into the base 
tightly and stand perpendicularly as 
checked with a plumb bob. 

The collars, knobs, and pinion are 
held by set screws, and spotting the 
shaft with a small drill enables them 
to get a better grip. 

Three ways of fastening an arm to 


| the sliding unit are indicated. In most 
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cases the methods marked A and B 
will suffice, as they provide horizontal 
or vertical support. For working with a 
microscope, however, an angle bracket 
can be used as illustrated to hold the 
camera. By the use of a little inge- 
nuity, almost any type of apparatus can 
be attached.—A. H. HONEST. 


Right, homemade 
enlarger. By insert- 
ing arm in slot, it 
can be set horizon- 
tal. Below, angle- 
bracket mounting, 
which gives least 
degree of vibration 
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WITH G-E MAZDA PHOTO LAMPS 


@ What a Christmas picture Sally 
makes, sitting proudly by her new doll 
...and Junior beating on his new drum! 





Catch such happy, delighted faces 
around your Christmas tree, and keep 
them forever...with indoor snapshots. 


Just put a few G-E MAZDA Photoflood 
Lamps in sockets around the room, 
load up your camera with supersen- 
sitive film, and take snapshots as easily 
as you would outdoors in the sunlight. 





SPECIAL LIGHTING KIT $ 
FOR INDOOR PICTURES 


Ask the dealer where you buy your film 
to show you this new special kit for 
taking indoor pictures with any camera 
and supersensitive pan film. Consists of: 
2 G-E Mazpa Photoflood lamps No. 2; 
2 handy paper reflectors to concentrate 
the light on subjects; 

Helpful folder that suggests where, and 
tells how, to take pictures at night. 


The brighter, whiter light of these amazing 
bulbs gets you crisp, clear pictures indoors, 
or at night. And they last for dozens of shots. 


For action, use G-E MAZDA Photoflash lamps. 
Each lamp gets one picture. 15 cents list. 


Go to your druggist or camera dealer for photo 
lamps... but be sure they’re marked G-E, to 
be sure of better pictures. 


GENERAL () ELECTRIC 











MAZDA PHOTO LAMPS 
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NO UPSET STOMACH TROUBLES ME, 
NO"MORNING-AFTER’ WOE, 

NO HEADACHES STAY TO MAR MY DAY, 
THEY SIMPLY HAVE TO GO. 

TO NIP ACOLD BEFORE IT’S OLD 

} ALKALIZE IT WELL,SIR. 

| DODGE THE GRIEF AND GET RELIEF 


BY TAKING ALKA- SELTZER 


Ra he? 3 


<9 
a eee 
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When a Headache, Upset Stomach, Cold 
or some other common everyday ache or 
pain threatens to spoil your good time — 
be wise—Alkalize with Alka-Seltzer. A 
tablet in a glass of water makes a pleas- 
ant tasting, effervescent solution, which 
brings quick relief in TWO ways. Be- 
cause it contains an analgesic (sodium 
acetyl salicylate) it first relieves the 
pain and then because of its alkalizing 
properties, it corrects the cause of 
the trouble when as- Pe 

sociated with anex- {++ —@ 
cess acid condition. \» af 


ALKALIZE WITH 


ANGE 


Seltzer 


ATALL DRUGGISTS 30%-6GOF Pkgs 


Also sold by the glass at 
| Drug Store Soda Fou intains 








COOK a d HEAT. Without jr 


In Your Present Stove eS Py Aw yh or Wood 


or Furnace—HOTTER POS “tds 
—CHEAPER—No Dirt ho 
or Ashes—Twice the Heat 
Quick at SMALLER COST. 














Amazing oil burner 
burns cheap ollanew] AGENTS 
Salesmen 
erating or clogging up: 
wick intense heat at 
SENT ON TRIAL fires .0) Bags 
” » Daye wr it 
uickly "§ AM P iE Offe “ot RA 
FREE “to AGENTS, Wri te 


COOK and HEAT for LESS 
way, without pre-gen- 
URN OF VALVE. BIG MONEY 
quick, be first to learn how to end drudgery, 


dirt EE a MP L pal and A" and make big money, spare or ful 


time— ma poke ard toda: 


_UNITED FACT ORIES, A- 761, Factory Building, Kansas City, Mo. 


KINKADE GARDEN TRACTOR 


and Power Lawnmower 
A Practical, Power Plow and Cultivator for 
Gardeners, Fruit Growers, Truckers, : 
Florists, Nurserymen, 5 
Country Estates and P 
Low Prices—Easy Terms 
AMERICAN FARM MACHINE CO. 
1072 33rd Ave. S. E. Minncapolis, Minn, 


iburbanite 


yultry men, 
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| a single piece of sheet metal 





Tender for New Locomotive Model 


(Continued from page 86) 


shoe is of a special design intended to 
give flexibility without dragging exces- 
sively on the third rail. It consists of a 
5,-in. length of fairly heavy coil spring 
into the ends of which are soldered 
pieces of brass wire. The center of the 
spring is soldered to a T-shaped brass 
bracket, as shown. In making the shoe, 
be careful the solder does not run into 
the coils of the spring and join them 
together. Two bolts, with their heads 
filed off thin, hold the shoe to a piece of 
fiber, which is fastened under the first 
pair of nuts beneath the engine frame. 
This construction is shown in one of 
the drawings. 

After having built the locomotive, the 
tender is a simple job. There are no 


—) 
S 


Parts of the tender 
ready for assembly 


' 
! 
' 
t 
l 


new tricks to learn. The frame is % in. 
by 14-in. brass, and to this is soldered 
one long piece comprising the sides and 
ends, bent as shown. If you do not have 
long 
enough, you can, of course, make joints 
at the corners. Note how the front 
plate is bent and soldered in. Add this 
and the rear deck, then put on the de- 
tails shown in the drawings. 

The tender trucks are built up in the 
same manner as the trailing truck of 
the locomotive. Cut four metal blanks, 
solder them together temporarily, file 
to the shape of the truck side, and drill 
the axle holes. This makes all four 
sides alike. Then add the journal boxes 
and make the crosspieces. Note that 
the trucks are not pivoted in the cen- 
ter—the pivot is offset to clear the cen- 
ter axle. 

The contact shoe of the tender is the 
same as that of the locomotive, except 
for the method of mounting. Two tri- 
angles of fiber are used, the shoe being 
bolted to one, and the other acting as 
an insulator for the screw heads. 

To wire the locomotive, take one of 
the wires connected to the brushes and 
solder it to the frame of the motor to 
act as a ground. Then run a wire from 





the other brush through the hole pro- 


vided in the front of the frame and back | 


to the contact shoe. Another wire, lead- 


| 


ing from the tender contact shoe, is | 


joined to this same brush of the motor. 
If desired, a snap joint may be provided 


between the locomotive and tender by | 


soldering the ends of this wire to the 


| 


two halves of a small snap fastener of | 


the type used on dresses. 
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How motor is connected with contact shoes 


This hangs 


down and looks like the air-brake con- | 


nector of the real locomotive. 

The tender is coupled to the locomo- 
tive by a length of brass strip made as 
shown on page 83 last month. One end 
fits under the spring of the rear pony- 
truck pivot, which holds it in position 
so that the 2-56 screw provided in the 
front of the tender can hook into the 
other hole. The connector is bent, of 
course, to clear the axle. 

Painting the locomotive is a job that 
has to be done just as carefully as the 
actual construction. First wash the 
parts in gasoline, then scrub in a hot 
solution of trisodium phosphate (a 
standard type of soapless kitchen cleans- 
er) and rinse in water. Do not han- 
dle the metal with the fingers after 
cleaning. The best paint to use is a 
semiluster—a glossy finish does ot 
look well. If you cannot obtain a paint 
or lacquer that is dull enough, rub the 
finish lightly with powdered pumice and 
oil. As a final touch, paint the smoke 
box (the part of 
the boiler in front 
of the throttle cov- 
er) a dead, flat 
black absolutely 
without gloss. 
Leave the driving 
rods and wheel 
rims with their 
original brass lus- 
ter; or nickel 
plate them to re- 
semble the steel 
of the prototype. 

Lettering is 
accomplished with a fine camel’s-hair 
brush and white oil paint. If you have 
never before attempted a job of letter- 
ing like this, paint a few scraps of 
metal black and practice on these until 
you can do the job well. 

A load of coal for the tender com- 
pletes the locomotive. About the eas- 
iest way to make this is to insert a 
block of balsa wood in the coal com- 
partment, cover it with a layer of mod- 
el-airplane cement, and sprinkle on 
crushed coal. 
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5249 


Number on the loco- 
motive cab, full size 
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Electric Pencil Is Aid 


in Decorating Models 


N ELECTRIC wood-burning pen- 
cil is useful in decorating ornate 
ship models, such as a Spanish galleon. 
Fine carving on prow and sternboard 
may be done with the pencil; and 
where delicate painting is required, the 
outlines may first be burned in. Water- 
color washes are then used, and the 
burned lines keep each wash from 
flowing beyond its proper place. The 
underlying wood grain will show 
through and give a good antique ef- 
fect. Before applying any color, it is 
well to moisten the wood where you 
want that color, but be careful to 
- avoid dampening any of the wood out- 
side the burned outline for that par- 
ticular color.—JOHN B. NEWLIN. 


Clubs Play Santa Claus 


(Continued from page 81) 
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Hobbyhorses made by Denver [Colo.) club 


Chest and making toys to give local 
needy children at Christmas. . . New 
officers of 
Milwaukee, 





Wise., are George Smith, 


president; Verne Villman, vice presi- 
dent; Herbert Winters,  secretary- 
treasurer; Dr. Roland W. Hambach, 


librarian. .. James Arnish of the Sun- 
set Social and Hobby Club, Brooklyn, 
V.Y., is building a lathe he designed 





the Handicraft Club of 


himself. Edward Korsberg and Bennie | 


Amodeo have been making model air- 
planes. 

Poor children in Dover, N.H., and 
vicinity are being cheered this Christ- 
mas with small carts and wheelbar- 
rows with aluminum wheels, girls’ 
chests, and doll beds made by the Dover 
Homecraft Club and distributed through 
the Red Cross. The club also mended 
and painted a great many toys. Ata 
recent rneeting, Norman Seavey, the 
club’s sponsor, showed moving pic- 
tures of a trip abroad and exhibited 
foreign craftwork. 

Acting on the suggestions in a re- 
cent Guild bulletin, the Spindle City 
Homecraft Club of Cohoes, N.Y., has 
appointed Frank Murnane and Nicko- 
las Cappabianca to plan an extensive 
publicity campaign. Projects made 
“ during the summer were exhibited. 

4 Moving pictures of Mexico, with spe- 
cial close-ups of carvings in the pyra- 
(Continued on page 114) 
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Here’s sweet mild 
Kentucky Burley... with 
a flavor that’s different. 
Try Velvet... you'll 
like it. 


y, 


? 


b 
Sut coo | 
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HERE’S WHY 

you'll like VELVET 
— aged-in-wood 

Burley tobacco 






— extra good taste 


—for pipe or 


cigarette 
@ 2 full ounces | Copyright 1937, 
—_, | imevery tin _| “ioshcco co. 
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TERMS AS 





Operates from any 
ordinary lamp 
socket, 


‘90° 


Less Motor Drive 





AN IDEAL XMAS GIFT 


Immediate 
Deliveries 


Hea VXI 


cnuine SOUTH BEND 
WORKSHOP L ATH E 


LOW AS $6.00 A MONTH 











A Back-Geared Screw- 
Cutting Precision Lathe 
Weight 320 tbs 






Horizontal Motor Drive, 4 I 


No. 415-YA, 914” swing by 3’ bed Work shop Bench Lathe with 
1.P. Reversing Motor, Switch» 00 
Belts, and Adjustable Be it Tension Countershaft..... 


($15.00 down, $6.00 a month for 18 eatieS 


"THE new 9-inch Workshop Precision Lathe 
is a back-geared, Screw Cutting Lathe, 
and has the same workmanship and mate- 
rials as our larger, more expensive models. 

It is designed to handle the finest, most 
accurate jobs in manufacturing—in the tool 
room, in home workshops, and automotive 
machine shops. This lathe repre ts the 
greatest value we have offered in 31 years of 
fine lathe building. 

Features include Twin Gear Reverse to lead 
screw, Ball Thrust Bearing on Spindle, Auto- 





Lathes Stocked in Principal Cities 
Chicago—C. B. Burns Mchry.,541 W. Wash. Blvd. 
New York—A. C. Colby Mchry., 183 Centre 5t. 
Philadelphia—W. B. Rapp Mehry., 132 No. 3rd. 
L. Angeles—Eccles & Davies Mch.,1910Santa Fe. 
Detroit—Lee Mchry. Co., 6318 E. Jefferson Ave. 
Milwaukee—Voell Mchry. Co.,1533 No. 16th St. 
Boston—MacKenzie Mehry. Co., 36 Oliver St. 
Cleveland—Reynolds Mchry., 2034 E, 22nd St. 


+. 
Wute FOR THESE BOOKS 


“How to Run a Lathe” has 160 
pages with over 300 illus . tions. 
25c each. Catalog 15-Y de- 
scribes and prices y” Workshop 
Lathe in 8 drives and 4 bed 
lengths. Sent free. 


South Bend Lathe Works 
818 East Madison St., 
South Bend, Ind., U.S. A. 
cee cesesescusesceusssusesnsasasusars 
South Bend Lathe Works, s 
818 E. Madison St., South Bend, Ind., U.S.A. 7 

Please send me the following: 
No. 33LB “How to Run a Lathe,” 25c 
No. I5Y 9” Workshop Catalog, Free 
Kasy Payment Purchase Plan 

Class of Work. ............ 

Name 

Address 

City 





|... 


*-XX G/! | LOST MY CHANCE 
BECAUSE | DIDN'T HAVE 
A GOOD MEMO SYSTEM 





.. This Doesn't Happen 
i You Use Memindex, x 








. the famous *‘Automatic Memory’’ used by suc 
cessful people everywhere. Top executives, sales 
men and professional people find it un equalled 
Keeps all data on handy, un nife rm ecards wlay'’s 
on top. A marvel for compa ss, convenience and 
adaptability. Leather Por KI i 7 a for daily 
memos plus DESK UNIT for pern data. Style 

DESK UNIT RL other com: 
of ird $1 » PO KET a 
{ ASkon ‘ vithe ara t ’ 
tur Write for booklet, 
‘Memory on Card 
ing how Memindex work 


FREE CARDS | sctlent 









matic Longitudinal Screw Feed to Carriage, 
Precision Lead Screw for Cutting screw 
threads from 4 to 40 per inch, %-inch hole 
through spindle taking collets up to 44-inch 
capacity. Takes 38 attachments for milling, 
grinding, draw-in Collet chuck work, etc. 
Write for information on this lathe and 
larger sizes in motor drive and countershaft 
drive. Use the coupon shown below. 





5 OTHER SIZES: 9”, 11”, 13”, 15” and 16” SWING 
IN ALL BED LENGTHS—PRICED $102 to $1500. 








Lathe shown below is No. 117-C, 16” x 6’ Quick 
Change Gear Underneath Belt M« ‘tor Driven Lathe 


with 1 H.P. motor. C —— te as shown, 
Weight 2300 Ibs...... - 69 


($97 down, $43.50 monthly for 22 months.) 




























FOR STUDENT AVIATORS, 
NAVIGATORS, SURVEYORS 


An easy (and inexpensive!) way to 





: - . ; : re » Complete 
learn navigation, aviation, marine , with 
surveying, map making. Use this Y vernier 
amazing sextant (accurate within $450 
0.1 of a degree!) to check peciien 7 a— 


when racing. Useful for U. 
Power Squadrons, Sea haat 
hobby clubs, etc. 


















| “a Memindex Write 
Wilson — index Co., 161 St +d $t., . Rochester WY. 
AR RE Sy Seaene 
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Complete with vernier Return 
in 5 day if not satisfied Boyce 
Meier Sextant is 20c extra west 
f Mississippi; 35c¢ extra in Canada. 
Send check or money order to 
: | 
Boyce-Meier FGromeie, N Co. | 
Box 281-5 ronxville, N 
. 
ele) m: e)j? 7 
ja Microscope Set 
o Readily converts a microscope into an efficient | 
POLARIZATION MIC ROSCOPE, thus changing 
es'=' dull,drab,colorlessobjectsintoafairylandofcolor. | 
ry Consists of analyzer and polarizer which slip over | 
= eyepiece and stage as indicated by 
arrows. Price includes booklet with full ONLY 
slide-making directions. see your deal- $3.50 
© er or send check or money order t 















$T40°ST., NEW YORK. 
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(Continued from page 113) 


mids and old cathedrals, were shown 
by Dr. A. C. Holt, pastor of the First 
Presbyterian Church, to the Jackson- 
ville (Fla.) Homeworkshop Club. A 
demonstration of French polishing by 
a local manual training instructor fol- 
lowed. Many beautiful pieces of fur- 
niture and novelties were brought in 
for the annual Christmas auction. 
New officers of the Stout Arts and 
Crafts Club, Menomonie, Wisc., are 
Earl Laatsch, president; Neil Blank, 
vice president; Wayne Pool, secretary; 
Robert Ritter, treasurer; Stanley Fox, 
librarian. Dr. R. T. Matthews was 
host to the La Grange (lll.) Home- 
workshop Club in his shop recently. . . 
A. Hasselman, superintendent, and 





Twenty-Six Clubs Join 
Guild in One Month 


A NEw record was established at 
Guild headquarters recently when 
twenty- six clubs joined within one 
month. Some had fifty or more 
members. This is just an indication 
of how the home workshop hobby is 
sweeping the country. During the 
past few months, clubs have been 
granted charters in the following 
cities and towns: 


Acton, Ont., Can. London, Ont., Can. 
Baltimore, Md. Long Beach, Calif. 
Berlin, N. H. Lynbrook, N. Y 
Blackfoot, Idaho Mandan, N. Dak. 
Carrick, Pa. Milwaukee, Wisc. 
Chaska, Minn Nanticoke, Pa. 
Chicago, Ill. (2) New Bedford. Mass. 
East Haven, Conn, Newark, J. 
Euclid, Ohio Niles, Calif. 
Hannibal, Mo. Nutley, N. J. 
Hialeah, Fla. Oakland, Calif. 


Hudson, Mass. Sioux City, Iowa 
Iaeger, W. Va. Summersville, Mo. 
Jersey City, N. J. Vicksburg, Miss. 
Lake City, Minn. Villa Park, Ill. 











R. D. Paton, foreman of the tool de- 
partment of a clock company, led a 
discussion on “Precision Bearing” at 
a meeting of the Tri-City Homework- 
shop Club, La Salle, Peru, and Oglesby, 
lll., at the home of J. C. Rucinski. 
The Vicksburg (Miss.) Homeworkshop 
Club was organized recently at the 
home of Theodore E. Stepan, who was 
elected president. T. O. Pike was 
named secretary-treasurer. . . Plans 
for the first annual banquet are being 
formulated by the Fort Stanwix Hobby 
Club of Rome, N.Y. 

Members of the Spokane (Wash.) 
Homecrafters exhibited wood-inlay pic- 
tures at the inlay exhibit in the San 
Francisco (Calif.) Museum of Art dur- 
ing December. A demonstration of up- 
holstering was the feature of a 
program at the home of Dr. James 
Thomson. Fabrics, types of springs, 
webbing, and other necessary mate- 
rials were discussed. 

For the past month members of the 
Orchard Park Homework Club of 
West Lynn, Mass., have been etching 
their own Christmas cards. Previous 
to this the club took up uses of the 

(Continued on page 115) 
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Ch lubs Play Santa Claus 
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Poe pocketknife, printing, and 
bookbinding. 
Informal lawn parties to which 





women were invited proved so success- 
ful for the Mount Vernon (N.Y.) 
Homecrafters Club last summer that 
the members decided to have a ladies 
night at least once every other month 
and to follow the same idea next year. 
A combination metal and wood-turning 
lathe has been added to the club’s 
equipment. 

The Passaic County Homeworkshop 
Club of Hawthorne, N.J., recently at- 
tended a demonstration of shop tools 
at a Hackensack department store and 
then visited the newly equipped shop 
of John Nick, a member. The club’s 
first exhibition will be held in Jan- 
uary. 

Two members of the Roseland Home- 
craft and Hobby Club, Chicago, Ill., 
have added considerable equipment to 
their workshops. Stewart A. DeJong, 
president, purchased $500 worth of 
tools and machinery; John W. Hough, 
secretary, bought a combination saw 
and jointer, and in the near future an- 
other member expects to enlarge his 
shop. 

A demonstration on the circular saw 
and planer featured a meeting of the 
Fall River (Mass.) Homecraft Club at 
the home of C. Schlemmer. New offi- 
cers are George Legault, president; 
Walter G. Sweeney, vice president; 
Albert Boutin, secretary; Manuel Es- 
trella, treasurer. 


Sond tee fee Bulletin 
on Organizing a Club 


TART the year right by organizing 
S a home workshop club and joining 
the National Homeworkshop Guild. If 
you like to make furniture, models, 
novelties, and the like, there is no bet- 
ter way to improve your craftsmanship 
than to belong to a club where all the 
other members are interested in the 
same hobby. 

To help you get under way, the Na- 
tional Homeworkshop Guild has pre- 
pared a special bulletin telling just 
how to start a club and explaining 
what the Guild will do for you. It will 
be sent free upon receipt of a self- 
addressed, stamped envelope. Fill out 
the coupon below or, if you prefer, 
write a letter, and full information will 
be sent immediately. 











| National Homeworkshop Guild 

| 347 Fourth Avenue, New York 
I want to know more about the National Home- 
workshop Guild. In the large (legal size), self- 
iddressed, and stamped envelope I am inclosing, 
please send me full information on how I can | 
organize a home workshop club and enjoy the | 

iny benefits of membership in the Guild. 
| Name 
me | 
| Addres | 
Ci State | 
I pr y 1 | 
— - = “ — 
e Ple 
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Bausch & Lomb microscopes are precision 
instruments—built by the same skilled 
workmen who produce the famous Bausch 
& Lomb microscopes for medicine, science 
and research. Above, Bausch & Lomb 
New Gem, 72 to 150 diameters, $14.50. 
At right, (1) Model R, 72 to 300 diam- 
eters, with 455-page book, “Adventures 
with the Microscope,” $21. (2) Portable 
Microscope Laboratory, $9.50. (3) Micro- 
$18.50. (4) Model H, Pro- 
fessional Laboratory Microscope, $83. 
Write for interesting free literature. 


Projector, 





ae, Y 




















The nature and science enthusiast who finds 
a microscope among his Christmas gifts, 
stands on the threshold of a life-time of 
thrills and excitement. For there are worlds 
yet to be explored—worlds whose mysteries 
can be fathomed only through the magic of 
the microscope. The pleasures of micros- 
copy start with the first view of the v>*een 
world, and continue through the years, each 
new discovery a stimulus to further explora- 
tion. But be sure the microscope you buy is 
a precision instrument—one which will give 
you the sharp clarity that the scientist 
properly demands from his equipment. 





BAUSCH & LOMB 


OPTICAL CO. 


MonTHLY w/ 


197 BAUSCH ST. 
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les To el Kats = 
THERES YOUR 


STATION! 






@ 1938 KNIGHTS— 


Combining radio’s newest features at sen 


sational low prices. Advanced R.C.A. and 
Hazeltine licensed circuits, Push-Button 
Tuning, Select-O-Matic Dials, Electric 
Eye, Full-Voice Speakers, A.F.C., world- 
wide range, etc., at prices that challenge 
the industry! 5 to 16 tubes—for AC, AC- 
DC, 6-volt, 32-volt, battery ane auto. Radio’s 
greatest values! Choose from 61 Knights 


in ALLIED'’s great Catalog —send coupon, 


@ EVERYTHING IN RADIO— 


Dealers! Service Men! Sound Specialists! 









Amateur-Experimenters! Get ALLIED’s 
1938 Catalog. Everything you need at low- 
est prices—over 12,000 parts, Kits, Sound 
Systems, Amateur gear, Test Equipment, 
books, tools, etc.—every radio requirement! 
Complete stocks, fastest service, lowest 
prices, save you time and money at AL- 






LIED. Send coupon now for free 1938 Catalog 





KITS—AII types, for any 
set in any Radio publication. 
Write for Free Parts Lists. 


ALLIED RADIO 
CORPORATION 
Dept. 7-A8, 

833 W. Jackson Bivd. 
Chicago, lll. 


Send your Free 1938 Catalog 
Send Free Parts Lists for 
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A Chest for Silverware 


(Continued from page 73) 


Before gluing, be sure the insides of 
the drawer shells are smooth. Have 
your clamps set about the right distance 
and ready for instant use, and use a 
heavy board at bottom and top to pro- 
tect the surface from clamp marks. Do 
not use so much glue that it will be 
squeezed out on the inside. 

While this assembly is drying, the 
drawers can be made. The fronts are 
rabbeted; the backs, flush. The three 
sides and the bottoms are of 14-in. ma- 
hogany; the fronts of the two side draw- 
ers are 14-in., and the front of the center 
drawer is %-in. to allow for the pro- 
jecting curve. Check the drawer dimen- 
sions from the cabinet itself, because if 
the casings have shifted the slightest 
fraction in gluing, the drawers might 
be too large or too small. 

Particular care should be given to 
sanding as the final finish will reflect 
only what you see in the raw wood. 
Start sanding with No. 1 paper and fin- 
ish with No. 5/0. Stain, fill, ‘and var- 
nish the wood, and rub the last coat of 
varaish to a piano finish with powdered 
pumice stone and oil, followed with 
rottenstone, if desired. In applying 
the filler, brush it across the grain; 
then, when it has become dull but not 
thoroughly dry, rub off in a circular 
motion with burlap. 

The racks to hold the silverware must 
be made to fit your own particular style 
of ware. Prepare three blocks as shown 
and cut the slots smaller than required; 
then gradually increase the size until 
you find the silverware fits snugly when 
the velvet or other lining material has 
been temporarily pushed into place. 

In covering these blocks, cut a piece 
of the cloth large enough to poke down 
into each slot and turn over the ends, 
and wide enough to pull down over the 
sides and under the bottom. Spread 
glue on the block but not into the slots, 
and starting with one end, push the 
velvet into the slots and pull the four 
sides tightly over the bottom. Secure it 
with small tacks and trim off any ex- 
cess. Cut from cardboard pieces slight- 
ly smaller than the drawers and cover 
these too with the velvet or other mate- 
rial. Tack the blocks to the cardboard 
and insert the complete units into the 
drawers.—W. J. GEE, JR. 





LIST OF MATERIALS 
FOR FOLDING DRAFTING TABLE 


(Described on page 72) 


] Description y 2 W. Bs 
1 Front v4 WA 30 
Rails V4 2% 27 
2 Legs M4 2% 28! 
l Spreader 22 
] Sprei ider | g 21 
Braces (fiat steel) 14 1 6! 
2 Plates ” “1 14 
} Flathe: id wood screws, l-in. No. 10. 
16 > 1¥Y-in. No. 10. 
Note: All dimensions are given in inches. 














A paper-covered card- 
board cone forms the 


body of this coolie. 
Above, making the hat 





Making Laughable Lamps 


(Continued from page 65) 


drawn and glued. The strips may also 
be twisted into fine or coarse rope and 
either wound over the body or used to 
make the facial characteristics. When 





it is applied to the light bulbs, use cel- | 


lulose cement. Do not cover much of 


} 
| 


the bulb because even these small ones | 


get quite hot. Avoid metal sockets, 


and take precautions against scorching 


the paper accessories. 


India ink or black asphaltum varnish | 


can be used for the features, if you wish 
to paint them on, but do not try to use 
water colors or ordinary enamels as 
they may chip or peel off. For con- 
venience in handling, screw the lamp 
into a socket while decorating it. 

A dark-colored lamp is used for mak- 
ing the bell boy. The hat is part of a 
pill box covered with crépe-paper rope, 
which is also used for the eyes and 
mouth. Paper-covered wire arms are 
attached to a cardboard box for the 
body, and the box is covered with wide 
strips of tan and white crépe paper. The 
buttons are of cardboard. 

In making “‘The Thinker,” the lamp 
socket is covered with black paper and 
utilized as the body. Before attaching 
the pipe-cleaner arms and legs, coat the 
joints with cellulose cement and allow 
it to dry; then add another coat and 
press the parts together. A piece of 
wire bent to shape serves as spectacles. 
The eyes, nose, 
and mouth are 
cuttings from red 
paper, attached 
with cellulose ce- 
ment. 

The “Lady in 
Red” has India- 
ink features, and 
the lamp socket 
is held in a wire 
framework cov- 
ered with a red 
crépe-paper dress. 
The “White Wid- 
ow,” which is in- 
tended fora man’s 
den, has a small 
714-watt bulb for 
a head. 





"The Thinker” 


black paper-covered 


has a 


socket. His glasses 
are bent from wire 
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Modern Kitchen Cabinet 


(Continued from page 77) 





Details of rebuilt 
drawer framework 











STILES 














RABBET 4x; 
Hl FOR 4 PLYWOOD 
SY PARTITION 





arranged to suit them; but door stiles 
must lie in the same plane if doors are 
to close properly. The lower section 
must generally be fitted to the drain- 
board apron. Parts for the drawer chest 
can be made in the shop. 

When putting in shelves for flush 
doors, remember that paint on the edges 
takes room, so that stiles 1/16 in. thick- 
er than the doors should be used to pro- 
vide clearance, or pasteboard shims can 
be inserted behind the stiles. Where a 
rail is used, a bottom shelf should pro- 
ject 14 in. above the rail to act as a stop. 

Several styles of doors may be used, 
such as described in ‘“Good-Looking 
Doors” (P.S.M., Nov. ’36, p. 114). Lip 
doors, like lip drawers, are easiest to fit, 
but the extra projections catch dust. 

The drain board and splash back of 
an old cupboard can often be made pre- 
sentable. If of wood, remove all rotted 
portions, fill in with wood composition, 
and level off scars and checks. Remove 
the old paint, if necessary, and sand toa 
smooth surface. Paint as desired, finish- 
ing with an acidproof varnish. 

Linoleum makes an attractive drain- 
board covering. The inlaid variety with 
an adhesive back is best, since no ce- 
ment is needed. Apply in one piece over 
the old wooden board and splash back, 
and trim out the sink opening. Bind 
the edges with a metal molding. 

Old composition drain boards, espe- 
cially of the so-called “wood-stone” 
type, are often great eyesores. Fill the 
pits with a tile or plaster composition, 
then paint and coat with varnish. 


BACK LET INTO 
SIDE RABBETS 
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DETAIL 
How the drawers and spice cabinets are made 
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for Industrial and Home Shops 


Modern low-cost motor-driven tools such as produced 
by Delta really possess more than double utility. 
They are designed and priced to be within the reach 


of the home shop. Yet they 


are engineered and built 


so well that industrial users everywhere welcome 
them as standard production equipment. For either 
purpose—home shop or industrial—Delta tools have 
proven in thousands of instances that they have 


what it takes to give long satisfactory service. 


What Industrial Users Say... 


Just read the partial list of nationally known concerns using 
Delta tools. Add to these the thousands of professional cabinet 
shops, millwork shops, pattern shops, furniture factories, con- 
tractors using Delta Quality Tools. ‘‘The most useful tools in 


our shop 


”’ says one factory superintendent. “‘We are aston 


ished at the machine value and precision you offer in your drill 
presses.” ‘‘We are setting up complete production lines of 
your tools.” “‘Our sample-making costs have been cut in half.” 
-These are but a few of the thousands of favorable comments 
made on Delta tools—and they are saying it with repeat 
orders. The low cost of Delta “‘precision tools’’ spells economy 


and flexibility to the industrial user— 


-skillful design and 


rugged construction mean greater satis- 


BAND SAW 


and similar tools, 


fiber, etc. 
means. 


for wood sawing. 





The 1938 Delta = is the guide book to modern motor- 
driven tools. Send coupon for your copy—and the latest 
Delta Project Book No. 4—packed full of new and different 
things to make, with many photographs, working drawings, 
and complete instructions. Enclose 10c for Project Book. 
Catalog will be mailed postpaid. 


DELTA MANUFACTURING CO. 
600-634 E. Vienna Ave., Milwaukee, Wisconsin 


DY-S hw! 


QUALITY TOOLS 





mention PopuLaR ScteENcE MONTHLY when answering advertisements 


SEND for CATALOG 


faction to the home shop owner. Send 
the coupon for the latest Delta catalog 
and check Delta values for yourself. 


New Metal-cutting 


It takes the place of a power hacksaw in 
cutting off bars and shapes; itis used in the 
toolroom for sawing off tool, die and fixture 
stock ;it will cut uniform strips from sheets; 
it saves hours of time in cutting templates 
and will cut almost any 
material, such as asbestos, mica, vulcanite, 
. difficult to cut by ordinary 
Provision is made for four low 
metal-cutting speeds and one high speed 





A PARTIAL 
ROLL CALL 


Below are listed a few of the 

thousands of industrial plants 
using Delta “Quality” 
Motor-Driven Tools. 


The Owens-Illinois Glass Co 
Sikorsky Aircraft Corporation 
General Electric Company 
Underwood Elliott Fisher Co. 
AC Spark Plug ¢ “ompany 
Fastman Kodak Company 
United States Bureau of Mines 
Agta Ansco 

Frankford Arsenal 

General Motors 

Dodge Brothers 

Hudson Motor 

Chevrolet Motor Company 
Fisher Body 

Continental Motors 

Packard Motor Car Co. 
Chrysler Corporation 

U.S. Rubber Products, Inc. 
Fairbanks-Morse Company 
Ramsey Accessories Mfg. Co. 
Republic Steel Corporation 
Graybar Electric Company 
Truscon Steel Company 
Firestone Tire & Rubber Co. 
Mallinckrodt Chemical Co 
International Shoe Company 
Caterpillar Tractor Company 
The B. F. Goodrich Company 
Goodyear Tire & Rubber Co. 
Pittsburgh Plate Glass Co 
United Air Lines Trans. Corp. 
urd Piston Ring Company 
Allis Chalmers Company 
Kimberly-Clark Corporation 
Pan American Airways 
Minneapolis-Honey well Reg.Co. 
American Woolen Company 
Iver Johnson's Arms & Cycle 
Simonds Saw & Steel Co. 
Wickwire Spencer Steel Corp 
E.1. Du Pont de Nemours & Co. 
Iron Fireman 

Stanolind Pipe Line Company 
National Stamping Company 
General Household Mfg. Co 
American Insulator Corp 
Sterling Manufacturing Co. 
Quaker Oats Company 

The Procter & Gamble Co. 














DELTA MANUFACTURING CO., Dept. B138 


600-634 E. Vienna Ave., Milwaukee, Wis. 


I enclose 


No. 4 
place me 


19¢ (stamps or coin) for which ; 
please send me one copy of the new 1938 Book 
“Practical Delta Projects.’’ Also 
on your mailing list to receive 1938 
Delta catalog of quality motor- -driven wood- 


working tvols. 








TED. <..cccccncnscsanteininsitinsiibiiineniieingiialaaaliae 
III sco sciendsbannaiandennaniahaaiminehandata ooo 
City... ' : , State — 
0 Check if you are a Delta user now. 
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CAN YOU BEAT 
THESE POWER COSTS? 





Save up to $293.80 per month on 
power costs with a KRW FORD V8 UNIT 


50 HP. fies stu) a s0e por 1000 cu, 946.80 
per month 
50H. 


with KRW V8 Unit using yas 

8 oline @ 1c per gal we5$ 145.60..2°:., 
Above figures show primary fuel costs 
(lubricating oil not included) for operat- 
ing a KRW-V8 Unit to develop 50 H. P. 
for 10 hours per day—26 days per month. 


Compare this with electricity 3c per 
KWH which amounts to $340.60 per 
month. You can pay for a KRW Unit in 


a few short weeks out of actual savings! 


KRW-V8 Units are daily saving money 
for operators of air conditioning and re- 
frigeration equipment, mills, factories, 
shops, welders, compressors, pumps, well- 


drilling outfits, contractors’ equipment, 
etc., etc 
For complete information, prices and 


data write us. You can buy through your 
local Ford Dealer and benefit by local 
low-cost Ford engine re- 
feature, 


service and 
placement 




































ASTOUNDING VALUES IN 


LAFAYETTE 


RADIOS 
LIKE THIS 


2BANDA.C 


The coupon be- 
low has brought 
new radio thrills 
to thousands. 
Mail it today for 
your FREE copy of 
the big 180 page 1938 
Wholesale Radio catalog containing the 
full line of Lafayette Radios. Illustrated is 
Model D-35 — featuring sensational tuning 
“eye” which gets stations with pin-point ac- 
curacy plus tone that is unequalled. Designed 
with rounded walnut front and modernistic dial. 
One of 70 outstanding Lafayettes described in 
the catalog. 30 DAY FREE TRIAL—-Easy Time 
ake Send the coupon NOW. 

eae ee 


Wien ei roe 
i FREE xmas CATALOG 


r4 Get this Special 40 page Xmas catalog! Nationally 
K advertised electric trains, toys, home opplionces, etc. 
; Gilts for every member of the fomily. IT'S FREE. 
TWO GREAT CATALOGS FREE / 
WHOLESALE RADIO SERVICE * 
NEW YORK,N.Y. ¢ CHICAGO, ILL. ¢ ATLANTA, GA. 


100 SIKTHM avaNnue 90! W. JACKSON KivO 30 W. PEACHTAEE ST. Now 


COMPLETE 












BOSTON, MASS. © BRONX, N.Y. © NEWARK,N.J. © JAMAICA, 1.1 


/ WHOLESALE RADIO SERVICE CO., INC. I 
100 SIXTH AVENUE, NEW YORK, N. Y. i 
. Rush FREE 1938 Catalog No. 69-9A8 i 
¥ Rush FREE XMAS Catalog No. 70-9A8 ; 
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Hook a Camera to 
Your Microscope 


(Continued from page 95) 


croscope until an image is visible on 
the ground glass. Probably the brilli- 
ancy of this image will not be very 
great, even at low magnifications. Now 
focus the microscope as sharply as you 
can, using a small hand magnifier, if 
necessary, to examine the image on the 
ground glass. Remove the glass and 
substitute a film holder for it. Stick a 
piece of cardboard between the substage 
mirror and the light source, to keep 
light out of the camera, and pull the 
slide out of the film holder. Now, using 
the cardboard as a crude shutter, make 
the exposure. As for the length of the 
exposure, you'll have to determine that 
by experiment, or else be lucky at guess- 
ing. As a start, try five seconds at a 
magnification of 100 diameters. 


such work, it is a lot more con- 
venient to employ a _ high-intensity 
source of artificial illumination. Photo- 
flood lamps, intended primarily for gen- 
eral photographic work, offer a simple 
way of doing this. You can mount one 
of these lamps about six inches from 
the substage mirror or, if directly in 
line with the objective so that no mirror 
is necessary, about the same distance 
from the slide, and use it without any 
auxiliary equipment. But you are like- 
ly to find that the illumination is rather 
poor, if your microscope does not have 
a substage condenser. It is of consid- 
erable advantage to interpose a con- 
densing lens or pair of them between 
the lamp and slide. A pair of sixty- 
millimeter-diameter (2 2/5-inch) plano- 
convex condensing lenses like those 
mentioned in connection with the mi- 
croprojector (P.S.M., Sept. 1937, p. 76) 
will do nicely. Place the pair (which 
should be purchased in a mount rather 
than unmounted) so that one of them 
is about two inches from the surface 
of the photoflood lamp, and the other 
is four or five inches from the slide. 
The exact distances for best illumina- 
tion are found easily by experiment. 
Lamp and condenser should preferably 
be mounted on an extension of the cam- 
era base, as illustrated. 


is cn you can use daylight for 


T IS not necessary to provide a hous- 
ing for the photoflood lamp, but it 
may be desirable to arrange some kind 
of a shield that will keep its rays from 
striking your eyes directly. If you do 
make a housing for it, out of a length 
of stovepipe or other material, be sure 
to provide plenty of ventilation, and to 
use a socket not easily damaged by heat. 
Doubtless you are worrying about 
the kind of film to use for photomi- 
crography. In the final analysis, it will 
depend to some extent on the kind of 
work you are doing. But, generally 
speaking, you will find it advantageous 
to use a fairly contrasty panchromatic 
film (or plate). Panchromatic film is 
sensitive to all colors of the spectrum. 
(Continued on page 119) 
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You'll delight any clever mind 
with this lifetime Wollensak 
Microscope. Reveals brilliantly 
thousands of fascinating life 
forms unknown to most adults. 
Instructs in science through un- 
tiring entertainment. Easy to 
use. 425-power—egreatest mag- 
nification purchasable at $20. 
Also 150-power model, $14.50. 
Dealers or direct, postpaid (or 
C.0.D.). Money-back guaran- 
tee. Literature free. 


Wollensak Optical Co. 


800 Hudson Ave. 
Rochester, N.Y. 















































NEW OLYMPIC $4.95 


INTRODUCED AT 


CANDID CAMERA 


@ For Fast Action Pictures. 

@ Made to Sell ata higher price. 
® High Power Fully Corrected 
Achromatic Lens. adjustable 
diaphragm stops at F.8, F.11, 
F.16 and F.24. @ Speed Shutter 
®@ Cable Release. @ Telescopic 
View Finder @ Built in Tripod 
Socket. @ Takes 16 Clear, Sharp 
pictures on economical No. 127 
V.P. Film. @ Takes Natural Color pictures as 
easily as Black and White @® Order NOW for 
special Introductory Price of only $4.95 Postpaid. 
@. if preferred, plus postage. @ Genuine 
Leather Every Ready Carrying Case only $1.50. 


CANDID CAMERA SUPPLY CO. Dept. P. S. 1 





303 West 42 Street, New York, N. Y. 


JIGSAW *[50) 














a crouse 








Including 12 assorted blades, 
Adapters, manual, and roll- 
er Saw Guide formerly found on ex- 
pensive mac kines outs All metal, 
15” long, 8” high, 6%” table. A 
swift and easy cutter—best ever 
made for the money 
CATALOG describing cash prize contest and il!u 
trating complete power tool line: Shaper 


<Qt* : Cc ‘ircular Saw with oilless bearings, $3 each: Drii! Pre 





**The Jigmaker"’ 
cuts wood 2” thick. 


.50; completely equipped Lathes, $2 and $4.90; Sander 
$7: etc. Order today or send card for Catalog. 






J & H Metal Products Co. 3 Commercial St. Rochester, NW. Y. 


5,000 COPIES In 
2. COLORS =Q 
bene. Se Multi-Color Machine prints ¢ 
4702 /' }> in 7 colors AT ONCE. No 








SSS |: i, experience required. Fine 
t ay 


” money maker. Only $1.94 
complete. SAMPLES FREE! 


Multi-Color 122 E. 25" St. New York 
MEET SELFIX 


_ Your Milk Watehman 


Locks milk box when miik 
has been delivered; Oper 
it automatically when you 
take your milk out. No at 
tention, no_ setting. 

enious, reliable, secure. 

-ut one into your milk box 
and foil thieves. 


Send 50e to: 
\ SELFIX LOCK CO. 


ii 500 Lawyers Bidg. 
| Detroit 















MARVEL ance TELESCOPE 
RANGE 
All distant objects, stars, ships, sports, airplanes, etc., close!y 


seen through powerful lenses. Opens nearly 3 feet: Brass trimming 





This wonderful value $ 


SPECIAL INTRODUCTORY OFFER. 
telescope will be sent postpaid for on! 
For lowest prices on telescopes, microscopes 
send for free catalog. 


_The nosey MAN 703 W. State St. Jefferson: lowa 


the most fascinating hobby in the world! 
Send 10c for our new 24 page catalog for 1938 just 
off the press. Railroad modeis, kits, parts and sup- 
plies, electrical equipment, track, signals, at new 
LOW prices. Special prices on all Club orders. 


The MODEL RAILROAD SHOP 


Dunellen, New Jersey 


and binoculars— 





Dept. PS 





POPULAR SCIENCE MONTHLY 








Michigan 
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Hook a Camera to 
Your Microscope 


(Continued from page 118) 


For work not involving red light, you 
may find an orthochromatic film, or 
even ‘“‘color-blind”’ film sensitive mainly 
to blue light, equally good or better. 
There are on the market special fine- 
grained panchromatic films, which can 
be obtained in roll, pack, or cut form. 
These generally are suited to photomi- 
crography because of their high con- 
trast. Another good film, where ex- 
treme contrast is desired, is process 
panchromatic. Among the materials 
made specially for photomicrography 
are Wratten M. and Wratten metallo- 
graphic plates. The M plates are sensi- 
tive to all colors of light, while the 
metallographic plates are not sensitive 
to red. 


F YOU do your own developing, it is 

best to use developing and fixing form- 
ulas recommended by the makers of the 
film or plate you are using. Make your 
prints like you would any other photo- 
graph, either by contact printing or 
projection. 

And that’s all there is to the making 
of pictures through the microscope. 
Fundamentally, the process is not a bit 
different from the making of any other 
kind of photograph: you merely sub- 
stitute a microscope for your camera 
lens. 

Professional types of microscopes 
generally are designed so that the im- 
age formed on a ground glass placed 
at a distance of about ten inches from 
the eyepiece represents a magnification 
identical with that observed by looking 
through the microscope. Therefore, if 
your ground glass is at that distance, 
the magnification can be determined di- 
rectly by multiplying the power of the 
objective by that of the eyepiece. If 
you increase the distance between eye- 
piece and ground glass to twenty inches, 
the magnification (on the ground glass) 
will be doubled. At three times the 
standard distance it is trebled, and so 
on. However, there is a limit to how 
far this process can be carried, for va- 
rious factors tend to fuzz up the image 
as the extension becomes greater. 

i YOUR microscope has a substage 
iris diaphragm, you will be using it 
to gain contrast, by reducing the size 
of its opening. Care must be taken not 
to carry this too far, or the diffraction 
rings and other patterns will damage 
1 destroy the image. Excessive stop- 
ping-down is evidenced by false lines 
tbout the margins of the image, by 
louble images, and by a general distor- 
tion of detail. 

After you have mastered the funda- 
nentals of photomicrography with an 

utfit like the one described, there is no 
limit to the extent to which you can 
irry the hobby. Modern natural- 
olor films, for example, open up a vast 











ield in the recording of stained speci- | 
iens or those illuminated by polarized | 
ght. 











This Christmas make someone’s dream come true 
by giving a movie camera! No other present can 
offer such a lifetime of enjoyment! And no other 
movie camera can match UniveX value! 
USES 60¢ FILM 
At $9.95, the UniveX Cine ‘‘8”’ is the only 8 mm. 
movie camera under $30... the only one in the 
ae world that takes theatre-quality movies at less cost 
‘N29. than snapshots! 
; But not price alone has sold more UniveX movie 
K cameras than those of all other makes combined! 
Its dependable performance . . . ease of loading 
and operation... its compactness... have made it 
America’s No. 1 movie camera. 


DON’T DELAY! Don’t risk being disappointed. 
Because of the unprecedented demand, we suggest 
you see your dealer tomorrow and place your order 
at once! Universal Camera Corp., New York City. 


CINE 8 AMERICA’S FZaZ 
MOVIE CAMERA 


60 POWER TELESCOPE $2.19 
VARIABLE EYEPIECE 20X—40X—60X 
N EW! Three telescopes in one. 3 different 


magnifications wer for 
ultra-bright Images with 40 and 60 f -' 
. power forextra long range eee 
S 0 PRAN | A M Pp LI PH 0 N | C Guaranteed to -—— — distant 
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bring objects, people, sports 

































. . . \ . events, ships, moon, stars, ete. 

S | m p | | f | e S b laying 60 times as close. Most powerful made for any- 
a where near the money. Can be collapsed to less than a foot 

in length. Mult ye lens system. 30 mm. objective In heavy brass 

a Lighter, easier to \ Nunzio, New York, mount. Directions Incladed for using as a —, vund 4 lens 
play, less bellows- with his Soprani microscope. American made. We pay the postage. Only $2.19. 
ing, plus more beau- ‘500 POW ER MICROSCOPE 


tiful tone and vol- -, 
ume, that’s how = 
Soprani’s exclusive | 
Ampliphonic _fea- 


New 500X Super-Power Brownscope 
Ultra high power at low cost. 75X to 500X in 5 
steps. Each microscope is carefully tested to give 
clear images. All refinements including rack 





ture has simplified and pinion focusing, tilting stand, ete. 10 day 
this accordion. As- money back guarantee. Complete with pre- 
sures rapid prog- * pared and plain slides and instruction book- 
ress. Home trial. let, only $3.95 postpaid. 

Easy terms. Seeyour SPECIAL {(600X objective with high re- 
music dealer or send olving power for above microscope giving 


it the amazingly high magnification of 
1600 - er. Only $1.95. 
4 Address all orders to Dept. 61 


for beautiful free 
book. Write today. 





ME SOPRANI, INC, °° 122;.£2° g,.6abasn Ave 


Chicago, Ulinois 
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STOPPING LEAKS | 
WHERE THE METAL IS THIN 


HIS is the easiest kind 

of a Smooth-On repair 
to make and anyone can get 
good results. 

Merely mix the Smooth- 
On with water until it forms 
a putty. If the leak is at a 
seam, pry open a little, clean 
off, and force the Smooth- 
On in with the finger or a 
knife blade. Ata rusted spot, 
scrape off the rust, force 
the Smooth-On through and 
press ic to anchor on both 
sides. At small holes, put 








































































SMOOTH-ON 





Radiator 














and nut for drawing up 
tight. 

Smooth-On No. 1 forced 
into seam openings, between 
rivets, or into the _ holes | 

—~—4+ 


the Smooth-On between ‘ ; 
washers inside and out and c= 
use a small machine screw (\ 4) | 


“Leaky Kettle 


= .— 
——} 








quickly metallizes and there- wet 
after is tight against hot eae 
or cold water, steam, smoke, lay, | 
oil, gasoline, gas, etc. It ve 





I 
holds in any metal and can y “I 
be used as well to stop leaks y 
at joints and cracks in cast 











or wrought metal pipes, 
radiators, boilers, and fur- 
naces. Use it also to tighten 
loose handles and to anchor 
loose bolts, screws, etc., in 


metal, concrete, tile and 











wood. 

By following the simple 
directions in the Smooth-On 
Repair Booklet, you can a 
make dozens of home and 
automobile repairs at a very = 
small fraction of what a a 
repair man would charge, . ‘ 
and if you keep a small can ‘ oe 
of Smooth-On_ ready for om 
emergencies, you also avoid 








annoying delays Oi] Leaks 
Get Smooth-On No. 1 in 7 oz., 1-lb. or 


5-lb. tins at nearest hardware store or if 
necessary direct from us. 
Return the coupon and 


HOME » AUTO 4 you will receive this help- 


REPAIRS ful booklet. 


WAU sr 
j aN SMOOTH-ON MFG. CO. 
{woorneos Dept. 58 


Lamas weet 


<a. y) 574 Communipaw Ave., 


Jersey City, 
wn CE YT “ | 
lease s the free Si . 
SMOOTH'ON On Repair he free — 














Write for 
FREE BOOK PATI. .ccsnissrniemnnanisenainieainnian 
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SHOOT BENJAMIN GENUINE COMPRESSED 
AIR PISTOLS 
WITH SAFETY 


For Target & Small Game—Economical- Ac- 
curate Practical. Adjustable Force- Amaz- 
ing Maximum Velocity Safe. Single Shot 
with Bolt Action— Hammer Fire— Hair Trigner 








Safety cal. 177 or 22 or BB Price $7 r $2.00 
Also 177 and 22 Single Shot Air Rifles $7.50—Single Shot 
BB Air Rifle $6 00 25 Shot BB Repeater Air Rifle 
Dealer or Dire No license required—SAFE 


eqt a! | 
Genuine Gamnreased Air Pistols & Rifles for Shooting BB On the | 
hea Full Details Targets Free Write Todayfor Introductory 


BENJAMIN AIR RIFLE CO., 853 Marion St., St. Louis, Mo., U.S.A. | 
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Constructing Low-Cost Crucibles 


(Continued from page 92) 


plug and drive it in with a heavy ham- 
mer until flush with the top of the outer 
mold. Then turn the mold upside down, 
remove the filler ring, and hammer in 
the interior mold until its base is flush 
with the end of the outer mold. This 
brings the clay at both ends to about 
equal density. 

The inner mold must be removed first. 
To do this, clamp the mold, with cru- 
cible inside, in a pipe vise, insert small 
bolts or pins into the holes in the base 
of the inner mold, grip them with a 
wrench, and twist. When the inner 
mold has been removed, the outer mold 
is stood on end and the compression 
plug gently tapped with a hammer to 
loosen the crucible. Dry the crucible 
for twenty-four hours on top of the 
house furnace or for a few hours in a 
baking oven. 


HE crucible should next be baked 
[ e about 1,800 degrees F. This may 
be done in an electric furnace such as 
that described in a previous issue 
(P.S.M., Oct. ’35, p. 72) or in a gas or 
gasoline blast furnace. Bring the tem- 
perature up very slowly and be sure 
that the crucible is heated uniformly on 
all sides. The writer frequently bakes 
crucibles up to temperature, then—and 
not before—adds the metals. 

Pressure-molded crucibles are always 
more or less porous. If a denser surface 
is desired, pure fire clay mixed to a 
cream with water may be painted on 
the surface and the crucible rebaked. 
Another method is to dip the crucibles 
in a strong, boiling solution of aluminum 
sulphate or epsom salt after being 
baked, then slowly dry and slowly re- 
bake them. This may be repeated as 
many times as desired. Good ventila- 
tion must be provided if this process is 
used because of acid fumes. 

When melting metals in a gas- or oil- 
fired furnace, a porous crucible is apt 
to result in the formation of a good 
deal of dross, as the furnace gases pene- 
trate the crucible wall and attack the 
metal. Porosity does comparatively lit- 
tle damage, however, in the electric fur- 
nace. To reduce dross formation, cru- 
cible covers should be used. They may 
be made of the same material as the 
crucible and by the same _ general 
methods. 


NOTHER method of making the 
A crucibles is to cast them. This 
gives a much denser product, but more 
skill is required. Only a single outer 
mold of plaster of Paris or Portland 
cement is needed. If made of plaster of 
Paris, it is well to dissolve a little alum 
or borax in the water so the plaster will 
not set too quickly. The plaster (or 
Portland cement) is then poured slowly 
into the water, which is stirred continu- 
ously until the mixture reaches a 
creamy consistency. Stir until all 
lumps disappear and all air bubbles are 
worked out. To insure this, it is well 
to strain the mixture through a piece of 
window screen vefore it is used. 


Pour the mixture into a porous con- 
tainer such as a cardboard box. A 
metal container will not do. A very 
smooth metal or wooden pattern turned 
to the shape of the outside of the cru- 
cible is now dipped to the desired depth 
into the mixture and clamped securely. 
The pattern should be turned about one 
tenth larger than the finished size of the 
crucible. If a wood pattern is used, it 
must be soaked for several hours in 
water before use. 

After the mold has set but before it 
is dry, the pattern is withdrawn. The 
mold should be set aside to harden a 
few days before use. 

The fire brick must be screened finer 
than for the pressure-molded article. 
A screen of 60 or 80 meshes to the inch 
is about right. About 1 lb. ground fire 
brick and 2 lb. fire clay are stirred into 
water until a creamy consistency is 
reached, using the same precautions re- 
quired for mixing plaster. Better re- 
sults will be obtained if the wetted clay 
(or slip) is left to stand a few days be- 
fore being used, then stirred up again. 


NOUGH of the slip is poured into the 
fC dry mold to fill the latter. As the 
plaster absorbs water from the clay, a 
layer of stiff clay is deposited on the 
surface of the mold. When this layer 
has reached about 3/16 or % in. in 
depth, the remaining clay slip is poured 
out, and the mold with the layer of 
adhering clay is set aside to dry. As 
the clay dries, it shrinks and breaks 
away from the mold in the form of a 
solid cup, which can be removed. Irreg- 
ularities in the inside surface may be 
smoothed off with a suitable tool or 
sandpaper after the crucible is partly 
dry, but before it is baked. 

A little glucose obtained from a 
candy manufacturer, if dissolved in the 
water, will make clays more sticky and 
improve results with some of the poorer 
clays. 

The crucible, once it has come loose 
from the mold, will continue to shrink. 
The more slowly it is dried and baked, 
the stronger and denser it will be. It 
should be held at baking temperature 
for a couple of hours before any metal 
is put in it; and preferably should not 
be used for melting until it has been 


| 


| 
| 


slowly cooled to room temperature after | 


the baking heat. 

Three or four crucibles can easily be 
cast from one mold before it has to be 
set aside to dry, but the casting opera- 
tion takes longer for each succeeding 
crucible, as the mold becomes wetter. 
The mold should preferably be dried 
at room temperature, not heated, other- 
wise water is absorbed from the clay 
too rapidly. 

Needless to say, one or both of the 
processes described can be used for 


making muffles, tubes, cupels, and many | 


other useful clay articles, as well as 
crucibles. By splitting the outer mold 
into two or three parts, the necessity for 
a taper is eliminated, and more com- 
plicated shapes can be molded. 
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Wis, an easy play- 


ing Conn band in- 
strument, you can be 
ready for band or or- 
chestra in 4 to 6 
weeks. A sure road 
to popularity if you 
start on a Conn, 
Choice of the world’s 
greatest artists. Mag- 
nificent tone. Many 
exclusive features — 
yet they cost nomore. 
Ask to see the marvel- 
ous new models now being 
Levens ed by Conn dealers. 

















WRITE FOR THIS 
NEW FREE BOOK 


Home trial. Easy payments. Write 
us for free book on whichever in- 
strument interests you most. Men- 
tion instrument. 

Cc. G. CONN, yn 132 CONN BLDG. 
KHART, IND. 


\CONN 


D NSTRUMENTS 








Science Says Many 
are Unnecessarily 





Simple Vacuum Helmet 
‘ Creating a Sensation 


r falling hair or baldness may be unnecessary. Many cases of bald 
are said to be caused by defic weeny» blood supply to the hair roots 


ir case is like that, there is hope for a full head of hair. Science's 

est ir vention — vacuum helmet—draws rich, nourishing blood to 

nant hair roots wit very first treatment. New development the 
Vac Mg aehine. » runs on your water faucet. Embodies same pri 

machines costing $15 0.00. Yet so inexpensive anyone can now 

to use it at home. Money back, cheerfully,if it doesn’t grow hair 

r ead. Send name, quick, for complete confidential informa 

rms, guar antee and Trial Offer. Address Hydro 


price 
Dept 131, Walnut Bldg., Des Mo ~-bng lowa 


,PAINT SPRAY 
OUTF IT $695 


_ This all-purpose spray 
5 outfit sem a two valve 












least effort. 


aS 









e, pressure 
Rises In ternal mixspray 
gun, extra nozzle and 
aluminum cup air 
hose and connections 
all mounting access« 
ries and instructions 
Jses a's H.P. me forty 
which is not includes 
v your | paint brushes away. Works equally wel! with nauner, 
secticide. Spray your car, spray your furniture. Compres 
ar be u sad for vacuum or operate gas blow torch for welding. 


Send $1.00, balance C.O.D. 


PHILADELPHIA MACHINERY CoO. 
118 N. SIXTH PHILADELPHIA, PA. 


MOVI Erroxcroest 5A DAY 


Nationally Advertised! 10-Day Trial! 


Entertain with real movies of ehildren, sportin 











events, trips,ete. Latest model Movi ieCameras anc 
Projectors, 8MM and 16MM sizes. For homes, busi- 
ness, churches, schools and clubs. All accessories. 


MONEY BACK 
ALL 


Satisfied C ustomers thruout the World. 


10-DAY TR ci on all Cameras and Projectors. 5S 
DOWN PAYMENT. 5 LOW 
FREE details, write DON 
739 BOYLSTON sT., Dept. C-1," 


AS 10c A DAY. 
BOSTON, MASS. 













HIP MODEL FITTINGS 


Build the 4-mast Barque, California 


ite, detailed blue prints of this handsome, steel barque. 

Complete fittings and construction sets 

for steam trawler and other popular 
models including the ‘‘Hartford’’. Send 
15¢ (coin) for new illustrated catalog 
Illustrates hundreds of items, fit 

tings and complete kits. 

A. J. FISHER 
1002-2 Etowah Ave. Royal Oak, Mich 
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Flintlock Pistol Model 


(Continued from page 82) 


on the flashpan covers, triggers, or trig- 
ger guard, because all these are thin 
sections across grain, hence easy to 
split off. Also take care not to hurry 
the job. Cutting about the butt, be- 
cause of the curved broadening there, 
must be very carefully done to avoid 
splitting off one side of the grip, which 
can easily happen. 

When this shaping is completed, 
sketch out the two triggers within the 
trigger guard and carefully cut away 
the wood around them with the knife 
tip. Don’t try to make big cuts or at- 
tempt to wedge out chips—either one 
leads to a guardless pistol. It may 
help considerably if you drill a num- 
ber of holes through the waste wood be- 
fore beginning the cutting. Shape 
and round up trigger guard and trig- 
gers. 


EGIN the flashpan covers by V-notch- 
ing down between them until they are 





separated. Shape up around the foot of 
each, outlining the pivot, and at the | 
same time cut out the wood around the | 
flashpan, which looks like nothing so 
much as a J on its side. The wood be- 
tween flashpan and hammer must be 
worked out with the tip of a thin-bladed 
penknife, and the general surface of the 
escutcheon plate can be reduced at the 
same time until it is about 1/32 in. 
above the surface of the grip and the 
pistol body. 

The sketch in the circle gives the de- 
tails of the hammer, although vou may, 
if you prefer, use the alternate, com- 
moner design shown near it. Then shape 
up the hammer head as if with a bit of | 
flint in place ready for striking. Cut a | 
V-notch between the hammer heads to 
give clearance for the shaping. Finish 
the shaping of hammer, flashpan cover 
and flashpan, and smooth up the es- 
cutcheon plate. 

Draw a line down the center of the 
double barrel, and V-cut in from each 
side; then chamfer the top and bottom 
edges to form a double octagon. Smooth 
up the handle and butt, and use a sharp, 
hard pencil or a fine pen to touch in the 
fine outlining on hammer, escutcheon 
plate, and butt. Draw in the pivots and | 
the flat spring that holds the flashpan | 
cover open or closed, or, to be more ex- | 
act, insert a piece of metal or paper to | 
represent the spring. 

The pistol may be left ‘‘as is” to show | 
the whittling marks or sanded smooth. | 
If a realistic effect is preferred, it may 
be painted in appropriate colors—-silver 
or aluminum for the metal parts and 
dark brown or black for the wood. 
Such a model looks well mounted on a 
rectangular plaque, or two pistols may | 
be made and fastened so the barrels | 
cross on an oval plaque as illustrated | 
on the first page of this article. | 


If you would like more articles on 
firearm models to be prepared for pub- 
lication in future issues, please send a 
post card to the Home Workshop De- 


partment. 


Siete 


when answering adve 





@ It costs only a dime to 
discover a world of shav- 
ing comfort! Ask for Treet 
Blades and let their keener, 
longer-lasting edges rid 
you of shaving troubles! 
They’re uniform! Try a 
package today! 


Treet Safety Razor Corporation 


Newark, New Jersey 


Treet 


. REG. U. S, PAT. OFF. 


FIT GEM AND 
EVER-READY RAZORS 
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NOTHING 


» STRONG « 


Laminated 
Construction 


For maximum pro- 
tection against tor- 

oes and shells, 
the hulls of battle- 
ships are laminated 
« « « Separate layers 
of steel welded to 
one another to form 
armor plate much 
stronger than one 
wall of steel 
could ever be. 








Sold by dealers everywhere 
Master Jock @., Milwaukee ) 
World’s Largest Exclusive 
Padlock Manufacturers 
OVER 52,800,000 IN USE(¢ 





ONCE 
IS ENOUGH 


it’s some trouble to get set to doa 
gluing job—so—why not use a glue 
that really sticks permanently ? 





CASCO — that’s the glue! 
It’s different, it sets chemically...like con- 
crete... moisture, heat and hard use do not 
affect it. 

EASY TO USE—Casco comes in convenient 
dry powder form—mixed in cold water ina 
moment—no cooking. 


NO WASTE—You mix it as needed —always 
fresh and up to the full strength. 


ECONOMICAL— A pound of Casco glue powder 
makes 1'; quarts of liquid glue — half the 


cost of most glues, 


CONVENIENT — Comes in handy 10c¢ and 25c¢ 
packages, also in *; Ib., 1 Ib., 5 and 10 Ib. sizes 
at your Hardware, Paint and Lumber Dealers. 


Preferred by homecrafters for all wood 
gluing...Casco is also the ideal easy- 
to-use glue for all household jobs. 
Makes permanent repairs on furniture, 
linoleum, piano keys, umbrella han- 
dles, books, luggage—everything that’s 
“glue-able.” 


FREE BOOK SHOWS HOW! 


32 pages—50 illustrations—jfull of gluing and repair informa- 





tion. Just ask for “ Free Gluing Guide” on a penny post card, 


AMERICA, INC, 
New York, N. Y. 


CASEIN COMPANY OF 
Dept. P.S. 138 350 Madison Avenue 
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Grecian Rose-Petal Urn 
(Continued from page 80) 


Use \%-in. carpenter’s chisel to bore 
hole to take dowel of stem piece. 

Assembly. Glue parts together. When 
dry, shape the beads of holly and ver- 
milion on the stem. With a sharp chisel, 
remove the surplus white holly from 
the initial while the lathe is at rest. 
Then turn bowl down 1/16 in. to finished 
size. Smooth well with very fine sand- 
paper or 000 steel wool. Sand the 
initial and the holly bead lightly alone, 
being careful not to touch the walnut, 
because the walnut dust would discolor 
the holly. French polish the urn. 

The lid. Materials: 1 pc. walnut 2 by 
4 by 4 in.; 1 pe. walnut 14% by 1% by 3 
in.; 1 pe. vermilion 1 by 4 by 4 in. Turn 
the first piece to a diameter of 3% in. 
and to the shape shown. Drill a hole 
4 in. in diameter, % in. deep. Smooth 
with sandpaper. 


O MAKE the rim that encircles the 

bottom of the lid, mount the vermil- 
lion on a screw center and turn to 35% 
in. diameter. Remove the center of the 
circle to a depth of 1% in., leaving a rim 
% in. in width. Fit the lower part of 
the walnut lid snugly into this rim of 
vermilion, glue it, and sand and finish 
in the usual manner. With a parting 
tool, sever the vermilion from the bot- 
tom of the lid, leaving only the 1% in. 
wide rim. 

Make the upper part of the lid from 
the smaller piece of walnut and glue 
the two parts of the lid together. Sand 
and French polish. 

Handles. Transfer design on %-in. 
thick walnut. Scroll-saw the outside 
only. Fasten each piece to a block of 
wood with brads through the waste that 
is to be cut away later. Hold the block 
in a vise and carve the design to a 
depth of about % in. on each side. 
Scroll-saw the inside of the handle, sand 
the raised portion, coat with thinned 
shellac, and when dry wax with floor wax. 

Mark position of handles on bowl so 
the initial will come midway between. 
Scrape the place of contact, glue the 
handles, and bind with cord until dry. 

Finishing. Glue green felt to bottom 
of base. Give the urn several appli- 
cations of floor wax and polish with a 
soft cloth after each. 

Rose-petal recipe. Gather flowers in 
early morning, throw lightly on a table 
in a cool, airy place to dry, then put in 
a jar in 14-in. layers, sprinkling a little 
fine table salt on each layer. This is 
done from day to day. Stir and shake 
to get a better mixture, and continue 
until the jar is filled. Mix 1 oz. powdered 
orris root, 14 oz. allspice and cloves, 4 
oz. mace, half a grated nutmeg, %4 Ib. 
dried lavender flowers, a few tonka 
beans and cardamom seeds. The urn is 
then filled with alternate layers of the 
rose-petal stock and the mixture of 
spices. A few drops of essential oils, 
such as rose, geranium, orange flower, 
or bitter almond, are dropped on the 
layers as the work progresses; and on 
the whole mixture pour 1 oz. of eau de 
cologne. 





Copy of the 
Home Workshop 
Index for 1937 


DONT delay in ordering your copy of the 





| 


Home Workshop Annual Index for 1937. | 


The supply is limited and you undoubtedly | 


will need it more than ever before because 
the Home Workshop Department has been 
greatly enlarged during the past year. More 
than 500 pages were devoted to it and to 
such hobbies as radio, microscopy, chemistry, 
photography, and astronomy. And the index 
lists them all. 

Every article on craftwork, shop methods, 
house repairs, model making, radio, automo- 
biles, and the like is not only listed alphabet- 
ically, but also carefully and completely cross 
indexed. You will be surprised to find how 
many times you will use the Index. 

You do not have to fill out a coupon or 
write a letter. Merely address Popular Science 
Home Workshop Index, 353 Fourth Avenue, 
New York, and inclose ten cents together with 
a large return envelope addressed to your- 
self. Do not put a stamp on the return enve- 
lope which you inclose; we will pay the post- 
age when we mail the Index to you. 

There are still a few copies of the 1936 
Index available at the same price of ten cents. 
Send twenty cents if you wish the Indexes for 
both years. 


A Jig-Sawed Galleon 
(Continued from page 84) 


+ 1 a 


Pattern for plaque drawn on |/-in. squares 


cord and tassel for hanging on the wall. 
The plaque was submitted by the 


Hyattsville (Md.) Woodworking Club 
in a three-hour project contest of the 
National Homeworkshop Guild (see 
P.S.M., July ’37, p. 82) and won honor- 
able mention. 
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A POWER- 
CYCLE 


Deluxe 









F.0.B. N.Y.C. 








; pounds— 
speeds up to 45 miles an hour—climbs steep hills. || 
Easy to Run—Simpie to Operate 


A streamlined beauty—carries 300 


130 miles per gallon of gas. Governor 
ontrolled. Full price of $69 includes everything: 
(;oodyear pneumatic 12 inch tires, roller bearing 
wheels, Seiss horn, plated handlebars, rubber grips, | 
velded steering fork, fool proof clutch, ete. ete 

o extras required. And powered by a husky four- 
vele, one horsepower, heavy duty gas engine, 
1agneto equipped. 

Send 10c for illustrated circular— 
Dealers Write on Letterhead. 


G. H. Q. MOTORS 


854 S. EAST 149 ST. NEW YORK, N. Y. 


Economy 














pEAL. XMAS GIFT’ thee 
Re dic-Flecteical re 
FUT UL US es 


25-Piece Kit! Genuine Com- 
mercial Apparatus—Not Toys! 














_— detector, extension 
Wire Up one, electric welder, 
adio code set, ‘alentaes plating, arc-fur- 
ace, circuit tester, rectifier, 110-volt motor, arc 
ght 4,000-ft. range, secret service phone, gener- 
ate sun-tan health rays, make electric stove, etc. 


110-volt A. C. motor, microphone, 

Contains transformer, polarized test receiver, 
arc carbons, electro magnet, test compass, plating 
emicals, condenser, 110-volt inductances, mag- 

t, anodes, testsocket, 110-volt »werreducer, test 
is, clips, ete. Our kits used by leading schools! 


Free with kit! Instr. Manuals, Theory Electricity- 
5 BOOKS Radio, Plans for Expr. Laby. Bench, &c. 
SAVE 60% Send only $3.99 for c euuplate kit and books (value | 
Oover$10.) Or, sentC.O.D. 3c stamp brings catalog. 


ELECTRICAL SALVAGE CO., Box 524-59, Lincoin, Nebr. 





The “BOUNTY’S LAUNCH” 


n exact replica of the ve used by Capt. 
Bich in his famous voy companion 
piece to all —_ of ey BOU oy ry. 

ale ’’ the foot. PRECISION 
4 SHAP ED oa FULLY HOL tL OWED 

HULL; all finished tne sails, spar 
material. COMPLETE KIT $5.00. 

Send $.15 in coin or stamps for fully il- 
lustrated catalogue of fittings, plans and 
construction sets of this and many other | 
famous ships 

MARINE MODEL CO. 
174 Worth St. Dept. P Wew Yerk, W. Y. 


Tey ()'' The Apex Slide Rule 
en i] uy 814’’ in dia. The C Scale is 25’’ long and 


gives answers with great precision. It has 
bac a a 


the same scales as the Midget, described 
inour formeradsin P.S.M. Theillastration 
shud titel 
ELECTRIC 











snows a full-size portion of the scales. 
Anyone with weak eye-sight can easily 
use this rule. Undoubtedly the greatest 
slide rule value on the present market. 
Order one today. Money refunded if you 
are not satisfied. Price, with Instructions, 
$5.00. Cash or C.O.D. Circulars free. 


Gilson Slide Rule Co. Stuart, Fila. 
Slide Rule Makers since 1915 














LOCOMOTIVES a . 

am exhausts from smoke-stack with thrilling realistic et. 

» $34. Catalogue of compiete locomotives and parts 25c 

Mode lof Loco shown above printed on Heavy c abou with 

as shown and also separate wheels. Cut out and assemble 

nonstrates action of steam. Complete with eyelets, punches 
veting tools 50c. 

TEAM ELECTRIC Co. 


New Jersey 










Bloomfield 













1938 CATALOG FREE 
RCA Licensed Radios—-SAVE Up To 50% 
FREE home trial. reget oe Cc x, if not 
satisfied. O Y ARANTEE. 
50 beautiful node 
et et EL . Automatic tuning. 
[eo ma ios for farms Auto 
Radios. Table yaedels one consoles. Send 
post card for FREE catalog 
WORL D-WIDE. RADIO co. 
2870! Elston Ave.. Dept. 102, Chicago 


5 to 15 5 tubes. Radios 








$1 i be Pay balance 
oney back i 
O% satisfied. 


ESELECTRIC PL 
LESS THAN 1c PER KILOWATT 


electricity the Diesel way for 
than one cent per kilowatt. 110 
A. C. or D. C. for direct lighting 
volt for battery charging. Saves 
Easily installed—occupies small , 
Larger plants available. 


WITTE ENGINE Ww oO 
42 21 Oakland Ave., KANSAS 
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SAYS: 





finished, 


machining is 

blowholes and other foundry defects 
appear in metal castings, drill a hole of suf- 
ficient diameter and depth to remove the 


HEN, after 


defect, measure the diameter of the hole, 
and make a plug 0.003 in. larger in diameter. 
Pack the plug in “dry ice” until it shrinks to 
the size of the hole and drive it in place. 


If a plumb line has to be dropped from 
any great height, leave the plumb bob sus- 
pended in a glass jar filled with light oil. 
This will steady the plumb. 

To make sure that a file is acting upon 
the desired spot when filing cylindrical work 
or a piece of uneven contour, rub chalk on 
the file. The result will be a chalk mark on 
the work adjacent to the point the file con- 
tacts the work. 


When making taper-shank tools, arbors, 
and mandrels, don’t neglect to turn recesses 
and reliefs adjacent to the centers and ends. 
Hammering on the ends when removing such 
tools from the machine will not harm the 
centers or periphery if such provision has 
been made. 


Various cutting tools are sold that have 
such advantages as shear cut or alternate 
teeth at opposite angles. In purchasing 
these, ask yourself this one important ques- 
tion: In my case, is the cost of grinding 
these tools going to offset what I gain from 
their greater efficiency. 

Where possible, it is always good policy 
to stamp on tool-steel parts the name of the 
steel used. They may have to be annealed 
and heat treated at some future date, and 
the steel manufacturer’s recommendations 
for that particular steel will be necessary. 


A file that appears hopelessly loaded with 
metal particles, or one of such fine cut that 
the wires of a file card will not enter the 
space between the teeth, may readily be 
cleaned by holding a piece of 1/16-in. sheet 
brass at about a 45-deg. angle with the sur- 
face of the file and pushing it across the file 
parallel to the direction the teeth are cut. 

To determine the thrust on a lathe tail- 
stock center when a piece is held between 
centers, multiply half the weight of the 
piece by 0.5774. 


In drilling phenol-formaldehyde compo- 
sitions, an ordinary drill invariably breaks 
the surface at the point of entry and exit, 
leaving a ragged appearance on the finished 
work. The solution is to grind the drill 
point to an acute angle. A 60-deg. included 
angle has been found to be most satisfactory. 

Many a job has been spoiled and much 
material wasted because the mechanic 
thought he had the idea firmly implanted in 
his mind and didn’t need a sketch or draw- 
ing. Always use a blueprint or drawing. 
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BIG MONEY/ 


ASSEMBLING MEADS NEW 





TAKES ANY 
OUTBOARD 


4'/: hp. or less 





































FACTORY-TO-YOU 
AT FACTORY PRICES! 


PRICED LOW/ 


and PAY AS YOU BUILD) \ 


A Sensation! Build this 50- 
Ib. tough, durable, seaworthy, 
portable Outboard Ki- Yak in 
2 days at home! Then it’s al- 
ways ready to go anywhere 
by hand or car. Safe, leak- 
proof. More speed per horse- 
power. More miles per gallon! 
Mead's perfected aluminum- 
ribbed, Cut-to-Fit Construction 
Kit guarantees successful assem- 
bly, easily, quickly—and profit- 
ably (if you build to sell toothers). 
Amazing LOW Introductory Fac- 
tory Prices, and if you wish you 
can even Pay as You Build! Mead 
hi-Yaks and Kits sold direct from 
factory only, SO RUSH 10c 
and Coupon below, for de- 
tails! 













WEIGHS only 
30 LBS! 
ideal for 


AutoTour- 
ists! 

















PADDLE BOAT 
Quickly Converted inte 
SPEEDY SAILBOAT 
Assemble Mead’s 
‘CK’’ Sportsman's 


FISHING 
Yor CAMPING 
HUNTING 








Ki-Yak (paddle and 
sailboat) in 24 ESS SAILING 
time with new con- 
struction principle. 
‘Home Assembly’’ SOLD ONLY 
saves younearly HALF yap 
factory-built cost! Direct From 


Most sensational boat 

development in years! 

Weighs only 30 Ibs. 

Portable by hand or 

car! be sands in 
3 CK- 


FACTORY! 
Send Coupon! 


$600 








BLED! RU SH dime 
and Coupon for 
giant new Colored 
Circular. Low Intro- 
ductory **Factory- 
to-You’’ Prices, 
$6.00 Gift Paddle 
Offer. Hurry! 


MEAD GLIDERS 


is Sou Market St. 
Dept. D-18, Chicago 
Fr see eeneeaeaaes 


: MAIL COUPON NOW! 


Gentiemen: Gentlemen: | a am enclosing 10c postage, handling charge. Please charge. Piease 
rush me your New Boat Catalog, Low Introductory ‘‘Factrory 
To-You"’ Prices and $6 Gift Paddle Offer. (Please Print Plainly) 






with your Ki-Yak 
i —# you hurry! ee 






NAME 
STREET & NO 


STATE 
RUSH ME WITH 10c TO: 


al 7.) © eT 1) 


eT ia@ DEPT. D-18 [a.ile.\eleRie ye. 


CITY 
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POST 
» PAI wl 


It shows real thoughtfulness to give this 


( 
) 


. 
new up-to-date Atlas Lathe Manual to 
your “craftsmen” friends. Pictures clear- & 

8% ly all metal and wood operations—gives ‘Ng 
latest technical data for machining new 

{ metal alloys, plastics, ete. Each manual 

, comes in individual box with Christmas § 

“es wrap and card, postpaid for $1. We'll do ¢¥ 
the mailing if you wish. Please print 
names. Order now for prompt delivery. 

$4 ATLAS PRESS COMPANY *S 
155 N. Pitcher St. Kalamazoo, Mich. 

















THIS NEW 


P-A 


@ Such beautiful tone, 
\ and so easy to play! Just 
\, touch a key and blow nor- 
mally; you can’t miss. 
Nothing to compare with 
these new P-A _ Saxes, 
Clarinets, Trumpets, and 
other P-A instruments. 
Fully guaranteed; your 
success assured. See your 
music dealeror write direct 
for beautiful, free book. 
No obligation. Easy terms. 
Greatest fun, easiest with 
P-A. Write today sure. !2°% 
AN-AMERICAN 


P 
104 P-A Bidg., Elkhart, indiana 





























D waeuess Focteat 


TUBELESS 99) hy 
BAT TERYLESS AL 


World's Smallest Real rerverming Radio 

Amazing Midget radio weighs only om 
Receives stations with clear consiteh cans . 

Very ittle — or 5 iterfere -secagene Baa 









ISES PATENTED 
MECHANICAL pat. eat 


nade imitations or 


year 


tr 
RINE ect: ENTIRELY NeW diet ot 
No usec 












CAWFuL Copies. wn usic A pee ram e bik EC Tl pu at L 
oF i. ADIO! "Ne ow pat phon e 
lume and statio Noa TOY “Tunes bro afenst band 
le newe t radio ensat the year Abe ’ 
r te with pi inst fh 

oats, autos, bed, et “TAKES ONLY. "A SECOND 

TO CONNECT —no hook -up: i. aes es ig SA 
ISFIED OWNERS report iderf service in 
ALI "ART OF baggy WORLD: THESE ARE 

FACT Beautifu o abinets, six color 
And pay t aE balan » plus oe stage or send $2 99 
neck 0 d ¥ urs will be sent t postpaid. 

GUARANTEED "ORDER Nt WI 

_TINYTONE RADIO CO. _Dept. PS-1 Kearney, Nebr. 





AUTOMATIC TYPELESS PRINTER 
Amazin -O- Pre Stencil $1395 


Duy at Automat feeding. Auto- 
Complete 






mati nkin Fall S44 ‘ 
leval 







Detail rush 
! f bal 
an “o.D 
Professional 
Products 
Dept. 156 
Silverton, O. 


‘Make Money in 








Order avec] 





Spare Time 


Be a represen lar Science Monthly. Taking 
subscriptions at as ieee e is easy. And you can 
make good money at it. Write for particulars to Popular 
Science Monthly, Circulation Manager, 353 Fourth 

New Yor 


Avenue, 





NEW! 1938 BOUCHER 
JUNIOR 
CARVED HULL SETS 


Complete with Fittings— 
Drawings — Instructions 


$5. 00 to $9- 50 


Buy t and best 
( 





known SHIP “MODEL “Ti suse *t 
the New 64 Page Bos end 2 in 
Stamps or Coin 

BOUCHER 


Dept. PS-1 
126 Lafayette St. New York 
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Over the cypress and redwood frame 
a priming coat of freshly mixed alum- 
inum paint was applied, extra care be- 
ing taken to seal all joints where end 
grain met face stock. The coat was 
allowed to dry hard and tight. All 
dents, nail holes, and other imperfec- 
tions were filled with a white-lead putty 
and again allowed to dry hard. These 
putty spots were then cuffed off with 
No. 0 sandpaper. 


HE first coat of finish must be high- 

quality paint and not a “price goods,” 
for greenhouse paint has to stand ex- 
treme heat, cold, and moisture. Very 
careful brushwork is necessary to in- 
sure even coverage, to seal the joints, 
and to give a good appearance. 

As soon as this coat had dried hard, 
the glass roof and side-wall sections 
were glazed. The inside work was then 
considered. 

Since the greenhouse had been built 
in a wing of the house where there had 
previously been a workshop and as the 
floor was but a single thickness, part of 
it was pulled up to allow the joists 
underneath to be supported and bridged 
to prevent sagging under the weight of 
benches with their load of potted plants. 
The old floor was then renailed, covered 
with sheets of heavy insulation board 
from the old shop ceiling, and this in 
turn overlaid with a new floor of 6-in. 
tongue-and-groove stock of a cheap but 
serviceable grade. This type of con- 
struction later proved to be warm and 
frostproof in zero weather. 

With the floor completed, the wall- 
board insulation was given one coat of 
full-bodied paint. In this case no sizing 
coat was applied because it was desired 
to have full adhesion and penetration 
of the paint. Careful attention to brush- 
ing gave a fine, even coat that more 
than justified the extra paint required. 

Next, the heating coils were hung on 
spacing strips 3 in. from the wall to 
allow free circulation. After the pipes 
had been washed with a mixture of two 
parts gasoline and one of denatured 
alcohol to remove all grease and oil, a 
coat of four-hour black enamel was 
applied with a 1-in. brush. Do not use 
bronze coats for radiators because it 
cuts down the amount of heat. This 
characteristic of bronze, however, was 
turned to good advantage in the case 
of the heater itself, which was given a 
coat of the newer type of aluminum 
bronze mixed with a heat-resisting ve- 
hicle, that is, a special varnish tested 
to 1,000 deg. F. 


ventilators closed, the winter sun soon 
built up the heat under the glass so 
that on a bright day the temperature 
reached 100 deg. F. Under these con- 
ditions the final coat of finish was ap- 
plied to the glass frame and trim to 
produce a fine, well-hardened coat. 

The floor was then given a sandstone- 
colored coat of floor paint chosen for 
its quality of drying quickly to a hard, 


B* keeping the greenhouse transom 


How to Paint Small Greenhouses 


(Continued from page 83) 


tough finish. After the benches were 
completed, a second coat was applied 
to the floor. 

The frames and bodies of the benches 
were primed with aluminum, dried, put- 
tied on the face exposures, then given 
two coats of finish as for the glass 
frames. To add a touch of color, the 
box molding around the top of the 6-in. 
bench sides was given one coat of 
aluminum and one coat of four-hour 
black enamel, contrasting with the 
ivory body coats. 

The top of the center potting bench 
was made of a very hard, dark-mottled 
brown wall board, which was given two 
coats of first quality floor varnish to 
keep it neat as well as waterproof. 

In order to paint the bevels on all 
outside glass, a sheet of 4 by 6-ft. wall 
board was heavily cleated and used 
over the rafters as shown in the illus- 
tration at the opening of the article, 
thus permitting the application of two 
coats of finish where it is so essential to 
insure the durability and adhesion of 
the putty and to prevent leakage of any 
kind. 

Our greenhouse, which has now been 


in operation for an entire season, adds | 


greatly to our winter’s pleasure and 
also has improved the architectural 
value of our home. Certain it is, we are 


the envy of many of cur gardening | 


friends, who are eager t nprove their 

own homes in the same way. 

Ways to Hold Model Parts 
While Painting Them 


WHEN a number of ship model spars 
have to be painted, it is a good idea to 


drill holes of various sizes in a short | 


length of board. Set the parts upright 
in the holes and paint half the length 
from the top. After the paint is dry, 
reverse the ends. This avoids the ne- 
cessity of touching wet paint or resting 
it against anything. For deck fittings or 
other small parts, drive pins or thin 
nails, ground very sharp, through a 
piece of thin board, distributing them 
in groups. If the base of a hatch or 
deck house, for instance, is set on the 
points with light pressure, it can be 
neatly painted down to the edge with- 
out handling.—JOHN HINTERN HOFF. 


Improving a Stepladder 


A STEPLADDER can be prevented from 
sinking into soft earth by setting the 
legs into empty tin cans. A pocket of 
heavy cloth, fastened to the side of the 
ladder, is a handy place to keep win- 
dow-washing cloths, a dust brush, a 
screw driver, and other needed tools. 
A round cake or pie tin, screwed firmly 
to the pail shelf, will prevent the paint 
pail from sliding and hold a ball of 
putty or an extra brush; at the same 
time it will catch any paint that runs 
down the side of the pail and prevent 
it from dripping.—A. K. 








POPULAR SCIENCE MONTHLY 









an am 





| 
| - 








$y 


Fi, 


















‘se 


—] SS — |= —— wa "6 Pre e cal 


= TR ww ww 


~ 


alia | 


~~ 


rE | 





ere we 











Complete Workshop Outfit for $16.50 


fake small models, novelties, toys and home repairs with this great 
e model maker. Produces excellent work. Quick Tool changes. 
athe, Sabre Saw, Circle Saw. Renter Grinder, Drill, Vise, Lathe 
is and Motor. Price prepaid, $16.50, or $17.50 west of Rocktes, 
so a smaller model at a lower price. Write for FREE CATALOG. 


ealer cannot supply, order direct. 


ARCADE Model Arcade Mtg. Co., 





KWIK-START STARTS YOURCAR 


Maker | edb i 
INSTANTLY IN SUB-ZERO WEATHER! 
Ends winter driving worries. Saves 
pe and Service Bills. 


ymatic El ectric KWIK"s START anit wit 
you a quick, sure start day or night. 


scientifically designed ruggedly built 
t is the product of « company makin 
e ignition systems for 30 years. Teste 
i approved by thousands of satisfied users. 


s your battery and starter; eliminates 
e bills. Automatically throws added 

er th rough ignition circuit by providin 

9 system with full normal voltage an 

ng ignition spark jo ore Per, Inte nsity. 
asy to install. Size: 4’’ x 





Complete KWIK- START unit $ 95 

sent postpaid on receipt of $3.95 

or sent C.O.D. on receipt of $1. a 
faction guaranteed or money promply re- 
led. You run no risk in dealing with this postpaid 


| engineering company. 


CONNECTICUT TEL. & ELECTRIC CORP. 


Div. 5 Meriden, Connecticut 


Dealers and Jobbers: Write or wire at once for KWIK-START plan. 





MODEL RAILROAD BUILDERS 








you are looking for 

litional supplies (enclose “10¢ coin) and send for 
latest catalog describing a full line of model 
road materials in H-O GAUGE 

We also carry complete kits which would make 
nodel hobbyist happy Why not surprise 

1 at Christmas with a RITTER MODEL. 


Ritter Model R.R. Co., 215-A-12th St., GardenCity, N.Y. 


If you are going to build or if 



















A real money maker for farm or 
factory. Uses Cheap fuels. Pays 
gor itself out of savings. Costs 
Less to Own— Less to Operate. 









Make Money—Start a wood 
fiber business — turn spare 
timber Bag” cash. ory i 

_ Fee Catal 


WITTE ENGINE “WORK KS 
2221 Oakland Ave., KANSAS CITY, MO. 
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WHAT CAN “YOU DO 
‘this magazine. WITH ONE INCH? 


nall advertisements of one or two inches produce re- 
ts of many times their cost for hundreds of compa- 
8 or individuals who have novelties, scientific or me- 
anical equipment, tools, games, puzzles, etc., to sell, 

or firms looking for agents. Inch advertisements like this 
t $3 $8.50. They pay well because they are seen and read by 
100 wide-awake men every month. Interested parties are 
ted to address the Adv se . Department, Popular Science 
t 853 Fourth Ave., New > ae Be 
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A Nonjarring Release 
for Camera Shutter 


NE fundamental rule when taking 
pictures is to hold the camera 
steady as the exposure is made. This is 
difficult when using a small camera 
with a direct-view finder. Some of the 
latest cameras have a device to prevent 
jarring—a finger-tip release built into 
the camera body. This type of shutter 
release enables the camera to be held 
firmly by both hands, only one finger 
being required to release the shutter. 
A similar release can be made as shown. 
Cut a piece of about 18-gauge metal 
to the size of the pattern. Drill a hole 
large enough to take the top of the 
cable release. Round all edges with a 
file and fold the metal to leave enough 
space so that it 
can be slipped 
on and off the 





camera body 
easily and 


still 


A sheet-metal 
is made to hold the 
button on the camera 


clip 





be tight enough to resist the downward 
pressure exerted when an exposure is 
made. Slip the cable release through 
the hole in the metal. If necessary, the 
release may be fastened to the metal 
with a drop of solder. 

When held as shown, this one-finger 
release will help greatly in keeping 
the camera steady.— WALTER GOTTLIEB. 


Filing Small Negatives 


IT IS important to store photographic 
negatives so they will not become 
scratched, but most commercial nega- 
tive files are quite expensive. A cheap 
cardboard or metal box meant for filing 
ordinary 3 by 5-in. index cards will ac- 
commodate several hundred small films. 
The negatives are put between the 
cards, and the title, exposure, and other 
data may be written on each card. This 
keeps the films flat and protects them 
from dust.—H. V. L 









DRIVER DRILL PRESSES 


Heavy or light, accurate or rough 
drilling are done equally well on a 
Driver Drill Press. In addition, these 
versatile tools will handle many rout- 
ing, shaping, dovetailing, mortising 
and carving jobs. 


Unusual rigidity, machining to close 
limits, maximum capacity and mini- 
mum vibration mark the lowest- 
priced Driver Drill Press as well as 
the finest. See these tools at your 
Driver dealer’s, or write for the new 
1938 catalog. 





answering advertisements in this ma 





DRIVER D925 DRILL PRESS 


$39.95 (Shown 
right, less motor) 
Used by many in- 
dustrial shops for 
steady production. 
6-spline spindle cuts 
vibration. 4 preci- 
sion ball bearings. 
Pilot wheel feed, 
Jacobs (0” to 1A") 
key chuck. 10” x 9” 
tilting table. 4” 
spindle travel. 
Chuck to table, 12”, 
to base, 1744”, to 
column, 714”. 
These, and its many 
other features, have 
never before been 
combined in any 
drill press, regard- 
less of price. See 
this tool. 





DRIVER D710 DRILL PRESS 


$29.95 (Not illustrated) Intermediate ca 
pacity, for all-around home workshop use. 
Ball bearings, Jacobs chuck. A well engi- 
neered tool built for many years of versatile, 
dependable service. 


DRIVER D570 DRILL PRESS 


$19.25 (Not illustrated) for the craftsman 
seeking maximum value at low price. Rigid 
cast frame. 24” high overall. 7” chuck to 
table. Unmatched at its price. 


Look up your Driver dealer— 
see how much these tools offer 
at the price! Walker-Turner 
Co., Inc., 218 South Ave., 
Plainfield, N. J. 


DRIVER Cagincond 
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This FULL- VISION KEMKIT No. 310 


CHEMICALS | 











(illustrated above) in a handsome 
for use with the world’s leading 
chemistry books,—is just one of 
latest catalog of chemicals, appara- 
tus, microscopes, magnifiers, tele- 

Our fully illustrated 
FREE catalog—40 big pages 
you need and others 
you will want—all at real bargain prices! 
sional equipment. Prompt deliveries for 
Christmas. 
postage. Get your copy NOW! 
397-A Bridge St., Brooklyn, N. Y. 
Enclosed find 3c stamp. Please rush FREE Kemkit 


cabinet containing 102 
the thousands of items listed in our 
scopes, and other scientific supplies. 
crammed full of supplies 
You will save real money and get profes- 
Just send a 3c stamp to cover catalog 
KEMKIT SCIENTIFIC CORP. 
Catalog. 


Name 
Address. 


City State 




















vik IL COUPON 


IN FULL COLORS 
Page after page shows America’s 
greatest train values, new and ad- 
vanced features such as the amazingly 
low priced six wheel drive Hudson 
steam-type locomotives, the new re- 
mote control whistle unit, high speed 
model track, new transformers with 
circuit breakers included. All of 
America’s famous streamline and 
steam-type trains have been repro- 
duced. Select your fun-making auto- 
matic signals, stations, etc. Dads, 
too, make railroading a hobby. 


| American Flyer Mfg. Co. SEND FREE} 
j 2238 S. Halsted St., Chicago, Il. TRAIN BOOK | 
} CTE CTT TCC TTT Tee TCT Te TT TET ; 
Pi «tp seuintcheneenavstbanehusseenetaed : 
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as it slowly warms up. At a certain 
temperature, it will begin to shine of 
its own accord. The effect can be seen 
most plainly with the gas flame ex- 
tinguished, or with an electric heater 
that does not glow visibly. A purple or 
blue crystal works best for the experi- 
ment, which may be performed repeat- 
edly without damage to the crystal if 
you do not heat it so fast as to cause 
internal strains that would shatter it. 


LUORIDE in a homelier form may be 

more readily accessible, for roach poi- 
son usually contains this chemical. If 
it does, you can mix the insecticide 
powder with strong sulphuric acid and 
perform experiments like etching glass- 
ware with it. Even without reading 
the label of the carton, you can readily 
detect the presence of a fluoride in the 
preparation. 

To do this, place some of the powder 
in a test tube with a pinch or so of 
sand. Add some strong sulphuric acid. 
Heat the test tube, doing so gently, 
since the preparation may contain in- 
gredients that would otherwise cause 
frothing and spattering. A drop of 
colorless ammonium molybdate solu- 
tion, suspended meanwhile at the mouth 
of the tube on a rod of glass or hard 
rubber, will turn yellow if the com- 
pound contains a fluoride. An even 
simpler test, however, can be made 
merely by holding a drop of plain water 
on the rod. When a fluoride is present, 
the drop of water will turn milky. 

This results from an_ interesting 
chemical reaction. First, the fluoride 
in the insect powder reacts with the 
sulphuric acid, and hydrofluoric acid is 
formed. The hydrofluoric acid there- 
upon interacts with the sand, which is 
an oxide of the element silicon. Fluo- 
rine from the acid and silicon from the 
sand combine to form the rather re- 
markable gas called silicon tetrafluo- 
ride. The same gas, incidentally, is 
formed when hydrofluoric acid attacks 
glass, which is chemically a mixture of 
silicates of calcium and sodium. 

Can you stretch your imagination for 
a moment and visualize, if you are able, 
such a thing as “sand gas’’? Chemical- 
ly speaking, silicon tetrafluoride might 
answer to such a name, for when the 
colorless gas comes in contact with 
water it promptly forms silicic acid, a 
compound closely akin to sand. This 
white substance, silicic acid, is what 
turns the drop of water milky in the 
test for a fluoride. 


OU can manufacture “sand gas” or 

silicon tetrafluoride on a larger scale 
and explore its odd properties with a 
little simple apparatus. To generate the 
gas, place in a chemical flask some 
fluor spar, calcium fluoride, or sodium 
fluoride. Add about the same quantity 


of ordinary river or building sand, or 
white 


the purer bird-cage sand or 





(Continued on page 127) 


Stunts with a Glass-Eating Chemical 


(Continued from page 99) 


gravel. Powdered glass may be sub- 
stituted for the sand if you prefer. 
When all is ready, pour in about a fluid 
ounce of strong sulphuric acid and heat 
the flask gently with a Bunsen burner, 
an alcohol lamp, or a small electric 
heater. The hydrofluoric acid that is 
liberated will react with the sand or 
glass to form silicon tetrafluoride gas. 
You need not fear that the acid will 
ruin your glassware or damage it in 
any way. To make sure that all of it is 
transformed into silicon tetrafluoride, a 
wad of glass wool or glass fiber, of the 
kind sold for ornamenting Christmas 
trees, may be placed in the flask above 

the reacting mixture. 


ROM a one-hole stopper in the gen- 

erating flask, lead the silicon tetrafluo- 
ride gas through bent glass tubing into 
a second flask or bottle. This empty | 
vessel serves as a trap to catch any 
water, froth, or foam that might be 
carried along with the gas. An ordina- 
ry flask or bottle with a two-hole 
stopper, or a flask with a side outlet 
and a one-hole stopper, may be used. | 
Finally, the gas is led from the outlet | 
of this vessel to a third one, a wide- | 
mouth bottle through which the silicon 
tetrafluoride circulates and then es- | 
capes into the air. 

As the silicon tetrachloride meets 
the outside atmosphere, it will be 
seen to fume. The white cloud that 
forms around the outlet of the wide- 
mouth bottle is actually a miniature 
sand storm, consisting of particles of 
Silicic acid. Floating lazily in the air 
as they do, these particles must be al- 
most inconceivably small. They are 
produced because the air contains 
moisture or water vapor, and the silicon 
tetrafluoride gas turns to the sandlike 
white material when it comes in con- | 
tact with water. 

In case you have failed to put to- 
gether your apparatus carefully enough, 
and it is not gas-tight throughout its 
length, the silicon tetrafluoride gas will 
turn detective and locate the leaks. 
Wherever the gas escapes into the air, | 
during an experiment, you will see a | 
telltale white sandstorm; and if tubing | 
is not well fitted to bored corks, the 
leaks will became encrusted with the 
white deposit. Here is a picturesque 
test, then, by which you can check your | 
skill at handling the tools of chemistry. 


OU can perform a curious and strik- 

ing experiment with silicon tetra- | 
fluoride gas by gluing a small glass vial | 
to a square of cardboard, so that it will | 
stand upright when set down. Attach a 
little wire bail or handle to the vial, so | 
it can be handled with a hook bent | 
from a fragment of wire, and fill it with 
water. Then lower the vial into the wide- 
mouthed bottle of your gas apparatus, 
and let the bottle become filled with | 
silicon tetrafluoride gas. In a few sec- 
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ELECTRICAL—RADIO DICTIONARY, con- 

densed elec pie edue ption. Newest, most 

complete. Ex ns * terms, 217 ill...48¢ 

FAUL LOC AT. iON. ‘ADJUSTMENTS ALIGN- 

_ ne OF Loe Os. iy FS - to service 
H AR ACTERISTIC cee TROUE BL E FANALY SIS —— 
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A technician noone $ a 20k i c¢ Send cash, check or 

R ADIO SERVICING INSTRUC TIONS. Cir- stamps. Or, books 

x data, ope rating instructions, etc. Two mailed C.O.D 


nes, 222 illustrations. Both for ..98c : 
HORT COURSE in MATHEMATICS. Two oo. NOW or 
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ingly complete. Bx: , 
SHORT COURS in ELECTRICITY rey LU RS 
RADIO, Tw volumes, 332 ills. Newest ome 
most compiete. Both for ‘ $1.48 


C omplete Radio-Electrical Library, all 15 
books, fine Xmas gift, postpaid, only.. $3.98 


ELECTRONIC PUB. CO., Box 323-0, Lincoln, Nebr. 





CRAFTSMAN OUTFITS 


Get these fascinating big sets. 
Learn skilled craft work. Make 
money selling finished products. 


© HAMMERED BRASS 

+ Plywood plaques and non-tarnish- 
able jewelers’ metals, with pat- 
» terns, hammer, tools, full equip- 
ment for “raised metal work’ 
Complete set making Pair of Book- 
ends and 5 Plaques, $2.00. 


@ SOLDIER CASTING 


Large figure mould, clamps, 
handles, supply of lead, paints, 
brushes, electric ladle for making 
any number of big lead soldiers. 
Complete $2.00. 

At your dealer's or send money order to 


RAPAPORT BROS. 
705 W. Ohio St. 
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Laboratory 
«ipparatus and Glassware 
Send 5¢ for Catalog CP1 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. 


©* }) LABORATORY APPARATUS 

fa] /BIOLOGICAL SUPPLIES 
MICROSCOPES 

fe] \ TELESCOPES 

z CHEMICALS 


New complete 32 page catalog lists 
hundreds of items of interest to 
Ika amateur and professional! experi- 
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Also Blueprints vir tod —Tools—And hundreds of 
Seale fittings in White Metal, Brass and Boxwood. 
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@f EXPERIMENTERS. 


SPECTROSCOPE for chemical analysis, showin 
countless lines of sun and ores, with chart to identify y 
glements and book of 120 experiments 2.5 
COPE clearly showing moon craters 1.00 
STROBOSCOPE with 110-volt motor, neonlamp, and 
Rook of 100 experiments and optical effects 1.00 
AGIC ROD g'ows in the dark in six colors. $1.0 
rLectRic FUN! Book of 200 stunts, 110 volts; de 


scribing arcs, motors, window displays, ag, 
SPINTHARISCOPE: See atoms explode... $2.00 
Cutting & Sons, 18 S St., Campbell, Calif. 








THE NEW GYRO-BOLO 


A fascinating game works like the Diabolo on a 
gyroscopic principle. Heavy rubber tires make it 
spin easily. To start Gyro spinning, lay it on the 
ground. Now take a stick in each hand and bring 
the string underneath the Gyro. Now work it back 
and forth and you will find the faster you pull! on 
the sticks, the better the Gyro will spin. It can 
be thrown high in the air and then caught on the 
string on its downward flight. It’s easy to learn 
and can be used indoors. Send 25c to Gyro-Bolo. 
Agents wanted. Introductory box of 20 for $3.00 
or box of 100 for $12.00. 














GYRO BOLO CO. IRVINGTON, N. J. 














Thrilling Stunts with a 
Glass-Eating Chemical 


(Continued from page 126) 


onds, you will see the surface of the 
water becoming coated with a frosty 
layer of white silicic acid. After a short 
time, remove the vial with a wire hook. 
Try to pour out the contents. You will 
find the vial so tightly corked with the 
plug of silicic acid that the water will 
not spill out, even when you hold the 
vial upside down! 

If you let silicon tetrafiuoride gas 
bubble from glass tubing immersed in 
water, the end of the tubing, likewise, 
soon becomes tightly sealed by the pre- 
cipitated silicic acid. . This may be 
avoided by discharging the gas into a 
little pool of mercury, at the bottom of 
the dish, so that the bubbles of gas 
will rise through the mercury before 
they come in contact with the water 
above it. Then you can collect the 
silicic acid, which is quite pure, after 
the gas has been passed through the 
water for some time. 


PEN the mouth of an inverted, 
O wide-mouthed bottle of silicon tet- 
rafluoride gas under water, and at once 
a partial vacuum will be created within 
the bottle. The speed with which water 
rises shows how readily the gas dis- 
solves in and interacts with it. 

The same reaction you have been 
using to prepare silicon tetrafluoride 
gas makes fluoride compounds valuable 
in metallurgical operations. To free 
ores of undesired silica, or sandlike 
compounds of silicon and oxygen, they 
may be “fluxed’”’ or fused with calcium 
fluoride. The silicon combines with the 
fluorine to form silicon tetrafluoride, 
which escapes as a gas, while the cal- 
cium and oxygen form lime. From the 
pasty slag or residue of lime and other 
impurities the metal is easily separated. 
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Question Bee 


SEE how you made out in the ques- 
tions on page 60. The letters alongside 
the numbers below indicate the correct 
answers. Give yourself four points for 
each one you had right, and add up your 
score. A total of 80 to 92 is good, and 
from 92 to 100 is excellent. 


QUESTIONS 
i. 3 6. b ti. db 16. b 21. b 
2. b (Oe 12. b 17. b 22. ¢ 
3. e 8. c 13. a 18. a 23. d 
4.a 9. b 14. c 19. b 24. b 
5 ¢ 10. ¢ 15. b 20. b 25. ¢ 
PICTURES 
1. auger bit 7. hand saw 
2. try square 8. plane 
3. twist drill 9. gimlet bit 
4. bit brace 10. chisel 
5. back saw 11. gouge 
6. countersink 12. nail hammer 





Now you can shave 
as you please, when 
you please, where 
you please. No need 
to “get ready” with 
CLIPSHAVE, for 
you can shave anywhere on a 
second’s notice. Just plug 
CLIPSHAVE in any AC or 
DC electric socket. No blades, 
no brush, no lather and no 
bother. 


CLIPSHAVE’S V-shaped 
notches permit every type of 
hair to enter and be shaved off 
skin-close with amazing 
speed. The two outside shav- 
ing edges trim sideburns with 
hairline accuracy and give you 
double shaving action—in 
both directions. CLIPSHAVE 
is clog-proof, self-cleaning and 
fully guaran- 
teed. It is as 
economical to 
operate as it is 
to buy. 











THE PERFECT CHRISTMAS GIFT 


e@tANLEY 


If there is no dealer near you, write Aig 


shave, Inc., Dept. S, Port Chester, N. 
Price in Canada—$11.50 


VictorA.Smith, Ltd., Lumsden Bldg., Toronto 


Listed In the U. S. by Underwriters Laboratories and approved 
for sale In Canada by the Hydro Electric Power Commission o 
Ontario. Pats. No. 2.077, 367and 2,078,896. Other patents pending. 
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NOVELTIES 


Gadgets - Funmakers 





“Hundreds of scientific novelties, 
-andid cameras, field glasses and tele- 
scopes, low priced microphones and ra- 
dio kits, wireless sets, electric eyes, hand- 
icraft kits, electrical goods, etc., etc.” 














‘aoe aan Only Catalog of Its 
acer, 90,at uel Kind in Existence 
th is remarkable 
th ar an ager. Yet a 







hav $25 
of fun from them! 


THINGS 
WE SELL 


Many items are 
60. unusual and 
different that cy Mike 
cannot be 

quately classified. 


Novelties 














Wireless 
Transmitter 
Set 







Punehbearde 
Turtles 
palmate 
Repti! 


Musical Novelties Throw Live 
ecds 


-Ray 
Your Chameteon See Your 
Voice Changes Color Bones 


300 Pages Joke Goods 
110 Pages Weird Books 










Cigarettes 
Curiosities 
Rubber Stamps 
Auto Supplies 







plane 
Electrical items 
Boats 
Radios 
Banks 
Fireworks 
Novelty Jewelry 


te Etc. 


Useful Articles 
at Low Prices 


From the many 
articles listed in 





Nearly "600 Pages 


4 Color Cover 1%" Thick 
3500 Illustrations 








handle. 


World Wide, All 
Wave Radio$1.55 












Ve ontrilo, 
Rute atic 






Wireless 
mitter, $1.0 
Telegraph Set sc 
Electric Motor 10c 
Airplane Kits 12c¢ 
Hill Billy Band 













Thrift Vault. 
Weather Rose 15¢ 
Air Pistol! $2.50 
Hypnotism Book 
Cowboy Lasso 12c 
25c Field Glasses 
25c Telescope 
U.S. Army. Rinas 
Marriage License 
Yacht Cap, 25c 
Pistol Ciaarette 

















Automatic 
Harmonica 


Banks Cameras, Guns 
24 Pages Music Items 


Cash Register 
Bank 25c 








Adding 

Pocket Radio. $ 

Crystal Radio ‘25c 

Sc Home Mike 
Tc. 





Marine, Army. Aviation Rings 
44 Pages of Rings 
Jewelry, Watches, Etc. 
Only se.,,,; copy of | thi 


for a Send 
"Deluxe Edition 


M: people prefer to 
send 25c for a cloth 
bound secon printed 
rade paper 
elv finished 

throug! rut 


Johnson Smith & Co. 
Dept. 891 Detroit, Mich. 


Johnson Smith & Company 
Dept 891 Detroit Mich 


















Tear 
off 


And Mail 


Here's 3c Send me your 600 p. Catalog 


Here's 25c--Send cloth bound DELUXE Edition 
NAME 
ADDRESS 
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Piercing Punches and Dies 


(Continued from page 90) 
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Method of locating button screws in plate 


and the work must be well balanced. 

The plates should be surface ground 
after shaping, strapped in pairs and 
ground accurately square and to size 
on the sides. After laying out and tap- 
ping holes for the button screws, 3/16- 
in. holes should also be tapped on the 
sides at convenient places to locate the 
buttons as shown in one of the photo- 
graphs. Small parallels of standard 
thickness are made for this, and the 
die maker should have at least six. 

If the job requires more than four 
buttons, another set should be borrowed 
to complete the layout. With lathe bor- 
ing of this kind, it is advisable first to 
locate completely. This expedites the 
work to a marked degree and insures 
the utmost accuracy, providing the but- 
tons are securely screwed, the assem- 
bly carefully checked, and all conditions 
related to the lathe, as previously out- 
lined, are favorable. 

Plates requiring a vertical boring at- 
tachment should be very accurately 
squared to size in pairs in the shaper 
and then surface ground. The pro- 
cedure for locating the buttons is the 
same as just described and as shown in 
Fig. 5. For this particular job eight 
buttons should be used. Eight 3/16-in. 
holes should also be tapped for small 
parallels at the points marked M. But- 
tons A to G may then be quickly locat- 
ed, and the first plate is ready to be 
drilled and bored, after making proper 
adjustments on the table of the milling 
machine, 

After the holes A to E are finished, 
the three remaining holes on the middle 
line are located by working from F 
traversely, and transversely from A, 
B, and so on, as shown in Fig. 6. The 
set-up is repeated for the four holes in 
line with G. The plates should be 
marked before boring so the locating 
can be started from mated sides. The 
results should be excellent if the bor- 
ing equipment is top notch; if not, it’s 
the old story of bore-and-try, and that’s 
slow work. 

Some shops buy die sets complete; 
others prefer making their own leader 
pins and bearing bushings. Besides 
making the bearings much larger in die 
sets these days, changes have also been 
made with pins and bearings. Leader 


pins are now made without grooves, 
and the bearing bushings are made in 
two parts so to create a centrally lo- 
cated oil chamber as shown in Fig. 
This produces an ample bath of oil, 
with the leader pins retaining a full 
bearing surface. These parts should be 
made of correctly selected, straight car- 
bon steel, the die bushings and punches 
of oil-hardening die steel, with manga- 
nese governing the analysis. Punches 
should always be made with male cen- 
ters as they are more easily ground off. 
Conventional centers in punches are 
often the cause of hardening fractures. 
It is up to the grinder hand to fit all 
these parts into their proper locations. 
His job is as important as that of the 
die maker. When fitting the leader pins 
to the die shoe, one can rely on a 0.0015- 
in. drive as standard, and have no fear 
that they will ever move. Of course, 
the bores in the shoe should be care- 
fully checked and, as shown in Fig. 8, 
a %%-in. section should be ground a 
medium wringing fit to the bore; then 
use the recommended 0.0015-in. straight 
drive on the remainder of section A. A 
tapered drive should never be used with 
die work. Section B should be ground 
0.0002 in. oversize because a lapping 
operation is advisable to remove the 
premature wear. A similar allowance 
should be made for the bores of the 
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LEADER PIN 
Fig.7 Fig.8 


The bushings are made in two parts so as 
to create a centrally located oil chamber 


be done only after pressing them into 
the punch holder. It is hardly necessary 
to add that the 0.0015-in. drive also ap- 
plies in this case, as well as to punches 
and die bushings. Nevertheless, set 
screws are sometimes used to hold 
punches, in which case a 0.0005-in. drive 
is sufficient. As to the correct clearance 
between punch and die to ok’ain the 
desired size hole, this is predetermined, 
so one must go by the drawing figures. 

After all, accuracy with piercing 
punch and die making is not such a 
hard problem, if the equipment is close 
to par. All tool work is highly special- 
ized now. It’s every man on his own 
job, and he usually knows his stuff. I 
have always hated to see a die maker 
‘take the rap” for a stripped job be- 
cause of an out-of-joint press. 


POPULAR SCIENCE MONTHLY 





M 





[ found it difficult to loosen the drill by 








Small Objects Photographed 
by Shifting Inner Lens 


0 ILLUSTRATE some magazine arti- 
| p*- I found it necessary to take a 
number of close-up photographs of var- 
ious small objects. Even with a por- 
trait attachment on my inexpensive 
folding camera, it was difficult to get 
satisfactory pictures. Then, to try out 
a theory I had, I reversed the two 
lenses in my camera—that is, I took the 
camera apart, unscrewed the lens on 
the inside, made a rubber ring so that it 


REGULAR 
OUTSIDE 
« LENS 


GO RUBBER 
. / TUBING TO 


HOLD 
LENS 










LENS FROM 
INSIDE OF 
CAMERA 




















The inner lens is temporarily used in front 


would fit on the front of the camera, 
and fastened it as shown in the accom- 
panying diagram. 


To find the focal length, I attached 


a piece of ground glass to the field of 
the camera and moved 
object until the image was very sharp. 


it toward the 


\fter the distance (in this case, 15 in.) 


had been measured exactly, I took the 
pictures just 
There was no noticeable distortion. 


like any indoor shots. 
A little experimenting showed that 
moving the reversed lens an inch 
vay from the camera, I could take 
ictures of objects only 9 or 10 in. 
way. Of course, cameras differ. In 
rying this stunt, you will therefore 
ive to do your own experimenting and 
ake charts for distance, the amount 
light, the shutter opening and the 
xposure time in order to get perfect 
lotographs.—W. J. G. 


Loosening Small Drill Chuck 


THE drill chuck on my polishing head 
came so tight while being used that 


ind and frequently had to resort to a 
rench. To avoid this, I glued two 
ieces of fine emery cloth, about 2 by 4 
, back to back. Wrapping this around 
e chuck gave me a perfect nonslip 
rip, even if my hands were moist. The 
ethod is equally useful for loosening 
ght jar caps.—ROBERT E. RUSCH. 


Making Stepladders Last Longer 


WHEN a new stepladder is purchased, 
pays to apply two coats of high- 
rade outside paint, which will help 
eserve the wood. Keep all the screws 


d bolts tight, and the ladder will do 
ARTHUR L. KASER. | 


| 


rvice for years. 
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See the sensational new Atlas 
machine tools—the new _ small 
metal lathe, the amazing bench 
shaper! See all the latest lathe and 


cr 
; ATLAS PRESS CO., 


[] New Small Lathe [ 





" Prasunts ing 
The Finest Modern 
Precision Machine Tools 


You've Ever Seen! 






Kalamazoo, Mich. 
Kindly send me your 1938 Catalog. I am interested in: | 


155 N. Pitcher St., 


~} Metal Lathes [] Arbor Presses | 


drill press attachments for special New Shaper Drill Presses [] Wood Lathes 
operations. Every man who has a 9 I cicsonninis nici ener iaelesiainesebatubalieslighocanbieninncoreati 
workshop or hopes to have one this 

year should have this interesting l ED vcsnicocnaisussiguasssucksanadtbnibtetaieakoeselaaces | 
catalog. I DESIRE Cree Se Ree em ene ey oe 


Wig, ATLAS 





PRESS CO. 


FACTORY DISPLAYS AT: CHICAGO-—-35 E. Wacker at Wabash 
NEW YORK—130 W. 42nd St. 


155 N. PITCHER ST. 
KALAMAZOO, MICH. 


PHILADELPHIA—113 N. 3rd St. 


DRILL GRINDING 
ATTACH MENT 


PA 











POWERFUL CLAMP-AND-JACK 


This is the well-known STUART PATENT CLAMP-AND-JACK. 
Instantly attac hed toa board or 2’’ lumber for powerful clamp- 
ing action from ‘4’’ to 20’ or more. Reverse parts to make pow- 
erful jack to force work apart. Simple, well-made, reasonably 


priced. Write for illustrated price list C-4. 
STUART CLAMP WORKS, GORHAM, N. H. 





















Three capacities: 10, 14 and 20 
A feet. Accurate set works, pos- 
itive dogs. Hand or power 
feed. Runs on low power— 
y owners use old auto engine. 
oritself quickly—thousands in com- 

penal service, everywhere. rite for free 
“| lumber handbook and catalog of mil!s, supplies, 
tools, saw blades and woodworking equipment. 


BELSAW MACHINERY Co. 
846-F Davidson Bidg., Kansas City, Mo. 






















.-.-GRIPS the walls 


of the screw slot 


That’s why the NON-SKID Point doesn’t slip...why 
it drives and removes screws easier, faster, better an 
why it prevents injury to fingers and hands; damage to 
the screw slot and polished surfaces. The lustrous black 
EBONOY handle is an ay eee and hammer- 
proof .,. The blade is made of chrome alloy steel . 

Moreover, NON-SKIDS have the “feel” or balance 
ec, ve to good Ancona You'll want 
a KID when you, inspect it 
at aaa yo Ae Dealer’s. Guar- 
anteed by The Bridgeport eg tw 
Mfg. Corp., Bridgeport,Conn., U.S.A 


If your Dealer is out of NON- 
SKIDS, simply mail us 50¢ in 
stamps for the popular 4"' size (overall length 
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— 0 $10.75 Model O Project Book O Send C.O.D. 
SE ee eT . DD. 
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A NIFTY GIFT 
For Boys from 7 to 70 
A whole shop full of tools 







in one—for work on all 
metals, alloys, bone, res- 
ins, plastics, glass, stone, 
wood, etc. Uses 200 dif- 
ferent accessories to 
grind, drill, cut, carve, Better 
sand, saw, engrave, 


sharpen, clean, polish, ete. Saves 
hours of tedious hand work. Plugs 
in any socket AC or DC, 110 volts. 


STANDARD MODEL 
A sturdy little helpmate. Weighs 1 
pound, 13,000 r.p.m. $10.75 post 
paid, 3 Accessories Free, 


DE LUXE MODEL 
Fastest, most powerful tool of 
its type and weight, 12 ounces. 
25,000 r.p.m. $18.50 post- 
paid, 6 Accessories Free. 


GET A DEMONSTRATION 
at your Hardware, Department 
or Tool Dealer or order either 
Model on 10-Days, Money- 
Lack Trial. Catalog Free. 


CRAFTSMAN’S PROJECT BOOK ¢ 


Easy working plans for making many interesting 
and unusual projects, 25c¢ stamps or coin. 


Chicago Wheel & Mfg. Co., 1101 W. Monroe St., Dept.S, Chicago, Ill. 


C1) Send Catalog 2 De Luxe Model 
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The household “utility-man”. 
For craftsmen and manual training. 
Use for fixing and repair work. 
In bottles, tubes ond cans. 


AN N IDEAL GIFT —y XMAS | 


 eaalls maton LA HE 


SOUTH BEND 
Give him a lathe for Xmas—The 


NewLow s 
9*x3/ Works — wy recision Lathe en > 


Texuma. Back-Geared, screw-cutting 
"lade in 4 bed lengths. Takes 38 
e 
ONLY 56° attachments. Wt. 320 lbs. Prompt 
deliveries for 
mas. 


SOUTH BEND LATHE WORKS 


399 E.Madison St. South Bend,ind.,U.$.A. 


paves wie 




















How to make your 
yan Venetian Giinds at 1/3 store 
pric © 


Craftsman Wood Service Co 








2734 Mary Street Chic ago 
. ma NCING 
LfAaN ° | nell 


~ WORLDS FINEST SPORT 


‘ 


ind Dept P.274 Madison Ave 


SEs o,f RoGS 


Good Prices Year Round! 
Men& Wome Mata ‘ sor te i 
are Se : 


WE BUY! read: 
nd no mone y! 





a 


Americ an Frog Cz anning Co “De pt 144 ‘AA : New Orleans, La 


[Ss th Sabie a 





Mineral-Water Gushers Create Boom 


(Continued 


lie on top of each other like a stack of 
soup plates. Some of these layers are 
much harder than others. It is believed 
that the stratum where the Munkacsy 
water was struck is relatively porous 
with hard layers above and below. The 
pressure of the water pouring through 
this porous layer from the sides forces 
the fluid up the pipe in the form of a 
flowing well. Mineral salts absorbed 
from the ground give the water its un- 
usual and valuable characteristics. 


STUDY of the drillings shows that, 
A for about ten feet, the machines 
bore through soil deposited by the river. 
At this depth, they strike the first layer 
of brown stone or crumbly shale. This 
continues for about 100 feet. At ap- 
proximately 150 feet, the drill bores 
into “pay dirt,” the dark rock from 
which the health water flows. In putting 
down his wells, Parkhurst makes it a 
practice to drill to the brown-stone 
stratum and then run down a casing 
and embed it in the rock before con- 
tinuing. This procedure keeps out sur- 
face seepage. 

Two houses down Lane Road from 
Munkacsy’s, a neighbor, A. S. Biczak, 
has taken no chances. He has put down 
a $2,000 well which taps water at four 
levels. Telescoped one inside the other 
are four pipes, ten, eight, six, and four 
inches in diameter. The ten-inch pipe 
goes down only sixty feet; the four- 
inch one nearly 500. Comparative 
chemical tests are now under way to 
determine the proportion of minerals in 
the water from the different levels un- 
der the ground. 


On the first week-end after Biczac’s 
well began producing, the owner sold 


1,000 gallons of water at fifteen cents 
a gallon. In fact, with several wells in 
operation, a mineral-water war is in 
full swing Huge signs and brilliant 
banners vie for attention and proclaim 
the virtues of the different springs 
Over the road in front of Munkacsy's 
tretches a twenty-foot banner warn 
Demand Munka Red Cros 
H t Water \ I boar even 
rE rea r? Cone The Only 
Origina Munka R cr 
Health Wat I \ \ pt Inferior 
! tut \hea the road 
ther signs pi air t? main entrance 
Water of Youth, Ir 
N THE other side of the Passaic, 
in a ft W en Daniel 
is obtaining water with a ‘distinct sul- 
phur taste. This may prove valuable 
for treating skin maladies. The Mun- 


fA. water is virtually tasteless. When 
Daniel’s water came in, he tried out the 
capacity of his well by installing a 
| conteituan’ pump which drew off 110 
gallons a minute. For eighteen hours, 
it poured out a flood of wat r. ™ 


from page 43) 


test continued. This fact led to the con 
clusion that the basic supply of water 
is almost limitless. 

A few days before I visited the lo 
cation of this strange mineral-wate: 
boom, Munkacsy leased his well to a 
Newark, N. J., syndicate. This concern 
is marketing the water as far away as 
Miami, Fla. It plans to keep a fleet of 
trucks carrying the bottled fluid on 
regularly scheduled runs. By next 
spring, it is estimated, there may be as 
many as fifty wells draining off the 
mineral water from the valley basin. 
Lots, fifty by 200 feet, sold as late as a 
year ago for $300. Today, it is reported, 
owners are refusing offers as high as 
$5,000 for the same pieces of land. 


URIOUSLY enough, it was water 
* that brought John Munkacsy to 
America from his native Hungary more 
than twenty years ago. He holds halt 
a dozen engineering degrees from Hun- 
garian schools, and was educated in the 
best universities of that country. Just 
before the World War, the Hungarian 
Government sent him to the United 
States to study the water-supply system 
of New York City. He was here for a 
year and had just completed his work 
when the war broke out and left him 
stranded in America. 

For a while, he worked in an elec- 
trical supply factory. Later, he opened 
the first radio store in Passaic, N. J. 
Now he owns a shop in Newark wher 
he makes models for inventors. The 








spot on the south bank of the Passaic | 


River where the mineral water was 
struck, was purchased more than 4 
dozen years ago. He was making a 
motor-boat trip up the river one Sun 
day afternoon with his wife. She was 
struck by the beauty of the spot and 
they decided to buy the land. Inciden 
tally, it was Mrs. Munkacsy who d 
cided upon the location of the ne 

well which has brought them riches 


© FAR, only the initial chapter 
S the story of this unusual devel 
ment has been written Already, ho 
ever it has provided the quiet cor 

ty with more excitement than 

na experienced sir the early days 
the present entury, when gold w 
lis vered in the Towaco hills, fi 
miles to the north That boom 
lapsed because the small concentration 
of the precious metal in the sandy 
: “Cl aude il unprofitable to mune. 


But the r new health water, flowing from 


the depths of the ground in a seeming- 
ly inexhaustible supply, promises a 
novel and steady source of wealth. 


New Metal for Guns | 


WITH a secret British alloy that pro- 
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How Rain May Cause 
Earthquakes 


(Continued from page 132) 





right across the fault, or crack between 
the clay blocks. It probably will take 
only one good, long squeeze of the bulb 
to wash over enough sand to make the 
ocean block go down, and the mountain 
block rise. The shock that accompanies 
the shift represents the earthquake. 

When a real earthquake occurs, geol- 
ogists look for the fault, or crack, along 
which the slip has taken place. Where 
one block is pushed above another, the 
break is called a “fault scarp,” and curi- 
ous. effects may be noted. 

One of the most remarkable faults 
in the world is the San Andreas, 
lying diagonally across the peninsula on 
which the city of San Francisco is sit- 
uated. Responsible for the great San 
Francisco disaster and many smaller 
disturbances, it is unusual in that the 
movement along it is horizontal instead 
of vertical. Fences and other structures 
that crossed it have been moved for 
several feet, and a house built exactly 





on the crack was torn in ‘vo, and the 
halves left standing some _ distance 
apart. | 


Improve Your Set with This 
Ten-Meter Converter 
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(Continued from page 


locate the ten-meter amateur band. With 
the coils as specified, this band should 
be spread over approximately the full 
scale of the converter tuning dial. If | 
no signals are heard, test for oscilla- 
tion and “tracking” by touching the 
fixed plates of the tuning condensers 
with the finger or a metal object such 

a screw driver. If the oscillator is 

irking, a loud click should be heard in 

e loudspeaker. tracking 





Good be- 
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SUPERCHARGE 


“2 SAVES GAS 


T LAST! Automotive engineers have smashed down the 

barriers to perfected combustion!. The new VACU- 
MATIC solves the secret of greater power, putting new life and pep 
into motors, adding mileage to every gallon of gas split-second 
pick-up, sensitive accelerator response, quicker starting, greater speed 
and smoother running. 


Qitgmahe& ~- Nothing Like It! 
VACU-MATIC is entirely different! It operates on the super-charge 
principle by automatically adding a charge of extra oxygen, drawn 
ree from the outer air, into the heart of the gas mixture. It is entirely 
AUTOMATIC and allows the motor to “breathe” at the correct time, 
opening and closing automatically as required. It is so simple it will 
amaze you—so practical it will save many dollars on gas costs. 


Anventio 







VAC o MATIC ATIC proves itself on every car. 
It is guaranteed to give worthwhile gas sav- 
ings, quicker pick-up, and more power or it costs 
you nothing. You can instantly tell the differ- 
ence in motor performance — in cash savings on 



















Th 5. P gasoline. 
on All Cars 
180 4 d 10 
— = gallon @ day only 4 gk VACU-MATIC is constructed of six ee ~FREE OFFER couPON— _ 
“ye sa now parts, assembled and fused into one | THE VACU-MATIC COMPANY ] 







7617 - 353 W. State St, Wauwatosa, Win 

Gentlemen: Please send me full particulars concerning the 1 
VACU-MATIC and details of your FREE OFFER. This of 
course docs not obligate m¢ in any way. ] 


unit, correctly adjusted and 
sealed at the factory, Nothing | 
to regulate. Quickly, easily 
installed in ten minutes. 
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how ao 





VACU-MATIC offers a 
splendid opportunity for 
unusual sales and prof- 











its. Valuable terri- Free Details |» 
ei Te ee ate ee tase MID: Sntennsscenssiveninenasenisansabnnvenniianeniionlt | 
assigned. Check know all about this remark- 
ond meld i aan Mail the Adbree on cccercesensccccccscccesccsscsccvcessocsscsesee | 
—— coupon now—today | | HY oo cccccecccccccscccccsccccs State .. 








CAMERA 
BOOK! 


Offers 
bargains in Still & 





of | 











hundreds “or” 


Movie Cameras, Lens Gon oy 
es, Films, Enlargers, 


Exposure Meters, etc. | |Scale { 
4 


MIN-I-SCALE 
MODELS 


Perfect, dia cast scale models, accurate 

to the smallest detail. Absolute scale 
Sturdy construction. Precision workman- 
ship. All locomotives ‘‘run-in’’ under power. Both 
kits and assembled units—Pullmans, Box Cars, Com- 
bination Baggage and Day Coaches, Tank Cars and 
Hoppers. Kits easily assembled without drilling or 
machining. Castings prime coated. Ask your dealer 


or send name and 3c stamp for full in 
formation. Shipments within 24 hours. FREE 
FOLDER 


CONGRESS TOOL & DIE CO. 
2 | 9038 38 Lumpkin Ave., Detroit, f Mich. 

An Interesting Hobby 
Woodcrafting is easier than most 
think. You would be surprised at 


accuracy. 













Choose from America’s ” 


most complete, varied_ stock from 
world'sleading makers: Eastman ‘Zeiss, 

Bell & Howell, Grafiex, Korona, sch 
& Lomb, etc. 10 Days Trial —Satisfac- 

tion Guaranteed.(Your camera, e quipment 
taken in trade.) Write for Free Camera 
Catalog NOW 


CENTRAL Camera Co. (EST. 1899) 
230S. Wabash, Dept. S-1, Chicago 


CLAMPS 


and plenty of them’’ i 








people 


“Good clamps the fine 










rule of fine cabinet work. It’s the a. fe a projects you can turn out by following sim- 
joints, of rigid set-ups for glueing, drilling, ple plans and directions. The oldest firm 
sawing or welding of accurately matched parts dealing in fine woods, Albert Constantine 
— an, Senet Sue = Stand- pony Miniatures & Son have started thousands on the right 
ardize 0 Jorgensen ony an 9 types—1’’ to ark 5 ae Aes « — ‘ > 
Mark’? clamps, the clamps used ip in- S80 aan, Mes track. See their announcement just below 
dustry. If your dealer hasn’t them, order {0¥* but fine AN INTERESTING HANDBOOK 
direct. G uses ‘ 
g or FINE WOODS... ano 
Genuine “Jorgensen” 
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een the oscillator and input circuits 
indicated by loud clicks when the 
xer condenser plates are touched or 
intenna wire is connected or dis 
nected If you live near a busy 
eet or highway, you can easily check 
tracking by listening for automobile 
tion noise If the tw rceuit i 
track evenl' er the dial rif the 
ns in be brought in at ! end 

he ile onl tretcl it or pre 
tner the turns f either the mixer 
Cillator coils or both until reason 
ly accurate tracking is obtained. 
When the proper adjustment has been 


jocated, only a slight readjustment of 
the mixer trimmer condenser should be 
required when tuning from one end of 
the scale to the other. It is best to make 
the initial tryout of the converter in 
the daytime, as twenty-eight-megacycle 
Stations are usually received best dur- 
ing this period. 

While any type of 
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BOICE-CRANE 


\\ shop lested POWER TOOLS 


yet every model exhaustively tes cod under actual shop « 
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Liaud hew, 


equal to years of use in your shop. A new kind of guarantee of more value 
for your money in power tools! Every tool has New Modern Styling . Wider 
We rk Range - Extra Years of Service . New Features Making Wood- 
working Easier. 


include 10c for 16 page Illustrated Metal 
and enjoy this interesting new lathe craft. 


New Tilting-Arbor Saw New 16" Jig Saw 


Write for catalog! Sent postpaid 
Spinning Instruction Book 


New Sander 
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The household “utility-man”. 
For craftsmen and manual training. 
Use for fixing and repair work. 
In bottles, tubes and cans. 







AN IDEAL GIFT FOR XMAS 


9-INCH WORKSHOP LAT H IE 


SOUTH BEND 
Give him a lathe for Xmas—The 


New Low 
7 9”x3" bsg som Precision Lathe 
eum 4. = Beck- Geared, screw-cutting. 

°° ade in 4 bed lengths. Takes 
ONLY +6 attachments. Wt. 320 ibs. Prompt 
» deliveries and 


a =: - Ss 
SOUTH BEND LATHE WORKS 


399 E.Madison St. South Bend,Ind.,U.S.A. 




















Full of beautiful things easily made— 
hard to 4 
ore 


o y 
own venetian Blinds at " 3s ore 
ee es. Scroil patterns. Inlay table 
ops, etc. 


Craftsman Wood Service Co. 
We Ship All Over the World 
2734 Mary Street Chicago 
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—\/ WORLDS FINEST SPORT 






Boys! Become the best swordsman in your neighborhood. 
Clean fun for every member of the family. Harmless, be- 
cause the spring-steel 3 ft. foils are equipped with rubber 
buttons. Cut shaped hand guards. Complete set of two foils 
(swords) and free instruction booklet, only $1.98 postpaid. 


Order now 
_industrial Prod. Co., Dept. 15P,274 Madison Ave., New York 
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FREE -</ Good Prices Year Round! 
ation-wide markets waiting 
e+ ship - Sell tous als so. 
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eggs year! esta — small pond, 

; greek. lowlanc ‘A Fre Kshowssketch. 

Men & Womenstaringin® very state and 

Canada. Soe what — are doing. Just write your 
name - addre card and i oar oes scale ° rotten to Ay inners 

American Frog ‘Canning Co. ) rieans, La. 
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DECORATIVE DECALCOMANIA TRANSFERS 
Imported Designs of all Sizes and Types—Flowers, 
Figures. Marquetry, Juveniles, Birds, etc., etc., for 
Furniture, Doors, Metal Objects and what not. 
Catalog, with 800 illustrations in. Color sent for 25c. 

Jeductible on first purchas ollar or more 


L. C. WELLS, Dept. PS. 81, “3s E. 26th St., N. Y. C. 











Mineral-Water Gushers Create Boom 


(Continued from page 43) 


| lie on top of each other like a stack of 


soup plates. Some of these layers are 
much harder than others. It is believed 
that the stratum where the Munkacsy 
water was struck is relatively porous 
with hard layers above and below. The 
pressure of the water pouring through 
this porous layer from the sides forces 
the fluid up the pipe in the form of a 
flowing well. Mineral salts absorbed 
from the ground give the water its un- 
usual and valuable characteristics. 


STUDY of the drillings shows that, 

for about ten feet, the machines 
bore through soil deposited by the river. 
At this depth, they strike the first layer 
of brown stone or crumbly shale. This 
continues for about 100 feet. At ap- 
proximately 150 feet, the drill bores 
into “pay dirt,” the dark rock from 
which the health water flows. In putting 
down his wells, Parkhurst makes it a 
practice to drill to the brown-stone 
stratum and then run down a casing 
and embed it in the rock before con- 
tinuing. This procedure keeps out sur- 
face seepage. 

Two houses down Lane Road from 
Munkacsy’s, a neighbor, A. S. Biczak, 
has taken no chances. He has put down 
a $2,000 well which taps water at four 
levels. Telescoped one inside the other 
are four pipes, ten, eight, six, and four 
inches in diameter. The ten-inch pipe 
goes down only sixty feet; the four- 
inch one nearly 500. Comparative 
chemical tests are now under way to 
determine the proportion of minerals in 
the water from the different levels un- 
der the ground. 

On the first week-end after Biczac’s 
well began producing, the owner sold 
1,000 gallons of water at fifteen cents 
a gallon. In fact, with several wells in 
operation, a mineral-water war is in 
full swing. Huge signs and brilliant 
banners vie for attention and proclaim 
the virtues of the different springs. 

Over the road in front of Munkacsy’s 
stretches a twenty-foot banner warn- 
“Demand Munkacsy Red Cross 


ing: 
Health Water.” A _ billboard, even 
larger, reads: “The One! The Only! 


The Original! Munkacsy Red Cross 
Health Water. Do Not Accept Inferior 
substitutes!” Ahead, down the road, 
other signs proclaim the main entrance 
to “Water of Youth, Inc.” 


N THE other side of the Passaic, 

in a cow pasture, Warren Daniel 
is obtaining water with a distinct sul- 
phur taste. This may prove valuable 
for treating skin maladies. The Mun- 
kacsy water is virtually tasteless. When 
Daniel’s water came in, he tried out the 
capacity of his well by installing a 
centrifugal pump which drew off 110 
gallons a minute. For eighteen hours, 
it poured out a flood of water. When 
the test began, the water level of the 
well was two feet above the ground. 
During the pumping, it dropped to 
twenty-one feet below the surface. Here 
it remained stationary as long as the 


test continued. This fact led to the con- 
clusion that the basic supply of water 
is almost limitless. 

A few days before I visited the lo- 
cation of this strange mineral-water 
boom, Munkacsy leased his well to a 
Newark, N. J., syndicate. This concern 
is marketing the water as far away as 
Miami, Fla. It plans to keep a fleet of 
trucks carrying the bottled fluid on 
regularly scheduled runs. By next 
spring, it is estimated, there may be as 
many as fifty wells draining off the 
mineral water from the valley basin. 
Lots, fifty by 200 feet, sold as late as a 
year ago for $300. Today, it is reported, 
owners are refusing offers as high as 
$5,000 for the same pieces of land. 


URIOUSLY enough, it was water 

that brought John Munkacsy to 
America from his native Hungary more 
than twenty years ago. He holds half 
a dozen engineering degrees from Hun- 
garian schools, and was educated in the 
best universities of that country. Just 
before the World War, the Hungarian 
Government sent him to the United 
States to study the water-supply system 
of New York City. He was here for a 
year and had just completed his work 
when the war broke out and left him 
stranded in America. 

For a while, he worked in an elec-~ 
trical supply factory. Later, he opened 
the first radio store in Passaic, N. J. 
Now he owns a shop in Newark where 
he makes models for inventors. The 
spot on the south bank of the Passaic 
River where the mineral water was 
struck, was purchased more than a 
dozen years ago. He was making a 
motor-boat trip up the river one Sun- 
day afternoon with his wife. She was 
struck by the beauty of the spot and 
they decided to buy the land. Inciden- 
tally, it was Mrs. Munkacsy who de- 
cided upon the location of the new 
well which has brought them riches. 


O FAR, only the initial chapter in 

the story of this unusual develop- 
ment has been written. Already, how- 
ever, it has provided the quiet com- 
munity with more excitement than it 
has experienced since the early days of 
the present century, when gold was 
discovered in the Towaco hills, five 
miles to the north. That boom col- 
lapsed because the small concentration 
of the precious metal in the sandy 
gravel made it unprofitable to mine. 
But the new health water, flowing from 
the depths of the ground in a seeming- 
ly inexhaustible supply, promises a 
novel and steady source of wealth. 


New Metal for Guns 


WITH a secret British alloy that pro- 
vides a self-oiling metal for use in gun 
barrels, rifles may be given higher 
power, and machine guns fired more 
rapidly than at present, with powder 
charges no larger than those customar- 
ily employed. 
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By joining your local Red Cross Chapter 
during the annual Roll Call, held from November 
ll to 25, you help keep this humanitarian 
organization ready to serve in times of disaster 
and to carry on its many other service programs. 
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Portable '* oe Sm 


World’s Smallest Radios. 
dusta menatat—— Wt. only 2 lbs.—Size 3 
*'—4 tube erformance! Mig et put. T 
in LOUDS AKER and AERIA 
quires no pots ow —Hi- stictoncs —s a 
y one td parts. as Broadcast, short wave and 
orei, ands! Simple tooperate~durable—trouble 
free. deal Radio for Office, A , Bedrooms, College, Camps, Trailers, 
Tourists, etc. Battery model oe ‘batteries inside gece for use on farms, 
boats, autos, etc. Electric model uses 110 . Either — kit 
< f Darts for '$6.49—Wired and checked 50c aan or $6.99 c plete 
ly to listen! Beautiful moma rend cabinets. 
SEND ONL LY $1. 002 pe meee ep (Batteries 
~y Battery m odel $1.25 extra). Free catalogue 
listing 100 other radios at factory price. 





rder now! Guaran 


TINYTONE RADIO CO., PS-1, KEARNEY, NEBRASKA 










NEW MEAD MOTOR SLED 
EAD 


FOR HOME BUILDERS! 
Now you can pan costly. build Mead’s new, . 


streamlined 
SLED at home from 
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Kit! Use outboard or 

motorcycle engine. 
cost. mazing 

pa. Fy Seats ye pee 

Ice-Boats Yaks. Rush 10c for iustrated literature. 

MEAD GLIDERS, 15 5. Market, Dept. 18-DS, CHICAGO 
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Brand new. — out. Pic- 
tures, describes, prices Can- 
did and newest cameras, enlargers, ama- 
teur equipment, dark room supplies, paper, 
film, chemicals, etc. FREE. Send name and 
address. Ask for Camera Book No. 6. 
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DECORATIVE METAL WORK 


A brand new manual for the amateur. Tells in easy to 
undrostane language how to make useful metal articles 
pay home workshop. You'll be ——— how easy 
interesting metal work really is ully illustrated 
with diagrams and step-by-step instructions. Sturdy 
cloth binding, 253 pages. Send only $2.00 and your copy 
will be sent postpaid. Popular Science Monthly—Dept. 
107, 353-4th Ave., New York, N. Y. 





HANDIEST VISE You EVER USED 


Here’s something NEW. enious. Ev 
wood worker should have an cIFFIE- VIS SEND 
lies flat on the bench—grips securely without 
biting—nothing to ‘twist or turn—instantane ONLY 
ous action—holds thin veneer or 2x4—makes 
planing a pleasure. (You can’t afford to be 
without one). Price $1.49. Send only $1.00 
a pay postman smal! balance on delivery, 
Guaranteed. Order now. 


Wy a MFG. CO. 
Dept. P. S. 









Jackson, Mich. 


JIFFIE-VISE 


JANUARY, 1938 








In the cutting room, sound tracks carrying the 
voices and effects are matched with scenes 


Putting Fairy Tales 
on the Screen 


(Continued from page 52) 


near-by, and recorded the series of 
bumps and crashes as they tumbled to 
the floor. Later, artists, listening to a 
play-back of the sound track, matched 
it bump by bump, the pictures being 
drawn to synchronize with the noises. 
Breaking glass later was matched when 
two men dropped a large pane eight 
feet from a ladder to the floor. 

Other actions called for in the script 
complicated the sound men’s job. How 
would a talking mirror sound? What 
kind of noise would seven dwarfs make 
when eating soup—and, more impor- 
tant, how could the noise be represented 
on the sound track? Posers, these prob- 
lems; but ingenious magicians with 
sound solved them. 


T WAS decided that should a mirror 

ever actually speak, there would 
emerge from its silvered surface a 
sepulchral, masculine voice. For weeks, 
voices were recorded in boxes, through 
sheets, before sounding boards. At last 
a sound technician hit upon the idea of 
building a square box with old drum- 
heads stretched taut over five sides, 
leaving an opening in the sixth. Through 
that opening an actor placed his head, 
spoke the prescribed lines into a near- 
by mike, and became the talking mirror. 

As for the soup, seven studio workers 
sat at a table for a day and a half, 
intermittently sipping malted milk and 
eating wafers. Short, quick “slurps” 
represented tenor parts; long “slurps,” 
bass. 

When the dwarfs washed their faces 
and sang, seven men skilled in the re- 
cording of unusual sounds stood around 
a water tank the size of five bath tubs, 
alternating washing their faces and 
dipping their heads into the water, 
singing at times while their faces were 
submerged. The underwater sounds be- 
ing recorded by a shielded microphone. 
And to represent a character slushing 
through a fanciful swamp, the tank 
was filled with mud, and a man walked 
in the mud several hours, in tempo with 
a metronome whose tick-tick came to 
him through earphones. 

Meanwhile, application of color, which 

(Continued on page 132) 







The VICTOR—4 Rooms $1025 
and Bath (Materials) 

Direct from Mill and Save— 
You buy from our 5 great mills at 
lowest wholesale prices. One order buys your home 
complete. No extras! Over 270,000 people live in 
Gordon-Van Tine Homes. Many save $300 and up! 

Famous Ready-Cut System—Saves you 30% in labor, 
18% in lumber waste and gives you stronger, better 
built home. Brings the savings of modern production 
methods to home building. 

Finest Guaranteed Materials—Complete ironclad speci- 
fications assure you of guaranteed lumber, millwork, 
hardware, paint, tinwork, plumbing and heating. 
Best materials and strongest construction save re- 
pair costs year after year. Satisfaction Guaranteed 
or Money Back. 

Attractive Modern Features—Skillfully arranged floor 
Plans, sunlight kitchens planned to save time and 
steps, cheerful dinettes, modern bathrooms and 
many other features mean more comfort and less work 
for the housewife. 

Building Material Catalog—Get free book of 5,000 
Building Material bargains. Doors, windows, paint, 
hardware, built-in fixtures, lumber—everything for 
fix-up work—at amazing money- 
saving prices. 
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‘puilding 


Gordon-VanTine Co. 


World’s Largest Specialists in Home Building Since 1865 
91 Case Street, Davenport, Iowa 
Check en "books wanted: 0 Homes, (J Farm Buildings, 
DO Building Material Catalog. 
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CUT ME OUT 


Cut me out, paste me on a postcard and mail to Popular 
Science Monthly, Dept. 18, 353 Fourth Ave., New York. 

N. Y. I'll bring yowrcomplete supplies and instructions on how 
to make easily several dollars a week in your spare time. 









saves time and labor 
on all craft work 


An attractive, appreciated gift 
for every craftsman who works 
at home, shop, school or pro- 
fession. Grinds, drills, carves, 
5 on all materials. 
akes 10 seconds to do 10 
minutes hand work. Absolutely 
safe—thousands in use. Weighs 
6 oz.. handles easily as a pencil, 
Powerful—about 25,000 r.p.m., 
AC or DC current. , 
Chuck handles a 
large variety 
of tools. 


NEW Model 2 Moto-Tool 
Faster—More Powerful 
Designed for heavier shop work, this rng- 
ged machine is recommended where pre- 
cision and accuracy are demanded. It has 
many refinements—unit finger grip— 
chack lock—snap switch —air cleaner 
—hetter cooling—convenient hanger, 
etc. Weighs 13 0z., develops about 
27,000 r.p.m. Price $16.50, postpaid. 

















Postpaid 


20 pc. 


UNIVERSAL SHAPING 
STAND $4.50 TABLE $2.50 Pid yong 
(stand extra) either mode! 








ay $575 Post- 


paid 


Ask your dealer for a dem- 
fp rege or order by mail 
fork money-back trial, 
Bw Send for, REE booklet. 
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2Vegetable 
Laxative 


See the difference 



















| TOOK ONE NR TABLET 
LAST NIGHT AND THIS 
MORNING | FEEL GRAND 


HETHER 
; your consti- 


pation is chronic or 
> occasional—one 
/ trial of Nature’s 
Remedy (NR Tablets) will show why millions 
refer this ALL-VEGETABLE Laxative. One 
R Tablet convinced me. ..so mild, thorough, 
refreshing and invigorating. 
Dependable relief for sick headaches, bilious 
spells and that tired-out feeling, when caused by 
or associated with constipation, 








the box and we will 
refund the purchase Ma TT 
A 
Ate Mbt LI, 
—TomorrowAlright. 
Beautiful a gtolor 1938 Calendar-Thermometer. Also 


Without Risk get a25c box of NRsfromany 
druggist. Use for one week, 

orice. That’s fair. 
aa samples of NR and Tums. Send stamp for packing and 
® postage to Lewis-Howe Co., Desk 131-A, St. Louis, Mo. 








then if you are _~ more than pleased, return 
Try it—NR Tonight 
’ » . oe Gi 





DRILLS-—-GRINDS—CARVES 

ODA SANDS-SAWS- SHARPENS, etc. 

PPP The new WHIZ ELECTRIC TOOL 

is the handiest power tool ever 

= Area rusged | bn »0l for both 

we or and prec cision ork. Uses 50 

different A ssories, ins stantly i inte re rehange- 
ry" se Ly. Ale ) say mate rial: e aus 00 


Gla PE R- 
Poss jons TMPOSSIBLE ‘Winlt GrH ER 
TOOLS, Plug int« o any soc ket AC or DC, 110 volts. Powerful, tri 
ple-geared motor. Chuck 4” coped ity. Ball bearing thrust. 
SEND NO MONEY: I’ay poet- FREE! Accessory outfit including set 
man on delivery only $6.9 of drills, mounted 1s’’ grinder, sand- 
Try 30 days at our risk. 1? ing discs, mandrel, cutting wheels, 
+ satisfied, your full mounted brush, etc. (Regular value 
money returned. $2.00) FREE with each outfit ordered. 


PARAMOUNT PROD. CO. Dept. 1-C, 245 Broadway, New York 
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fer 3 pempeelt 
and - dw Your cost Sc each and less. 
The Ideal Photo Enlarger is AUTOMAT- 
Ic. 0 eapoertone e required. 
COPIES any picture. $5.94 co 
PLETE. Interesting circular FREE 


GEMENTS 


Is Photography your hobby? Do 708 want 
a 8 proftanl ae easy business at home? Make 
GEMENTS 


ANY 


~ WEAL-X, 122 East 25th Street, . KEW v york ~ SIZE 





WHAT? nL #0 


Yes!! A real gasoline engine that will 


prov "ide thousands of hours of pleasure 
and instruction!!: Just think of what 
you can do with one of these engines!! 
Fly a plane—install in a boat—power 
small tools—thousands of uses in work 
and play throughout the year!! 

sz ONE DAY 


sea, Service 









4 Port 2 Stroke 
cycle—',’ Stroke— 
1 1 re-— 
300-12,000 R. P. 
= Wei ight. 12, 
or 

Turns 14” Prop. 

8° Pitch Bearing 
Surtace,‘.''x1 


Thousands 

in use by 
enthusiastic 
customers! 
Lowest - priced 
gas engine in the 
world! Backed by 
the famous G.H.Q. 
Guarantee! An engineer- 
ing triumph accomplished 
after years of research. 


FINISHED PARTS KIT $ge0 


No Machining! Quickly Assembled! 
FINISHED ASSEMBLED $49 50 
MOTOR-free flywheel pp 





G. H. Q. MODEL AIRPLANE CO. 


854S East 149 St. 
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Putting Fairy Tales on the Screen 


(Continued from page 131) 


has achieved great perfection in car- 
toons, has become as mechanical as the 
creation of sound effects. For a full- 
figure shot, Snow White appears in 
fifteen tints, selected from among 350 
standard colors available in the studio 
paint shop. These vary from tint 68514 
(yellow shoes) to pastel 23 (cheeks). 
When she sings, six colors are added 
to her eyes and mouth for close-ups, 
these ranging from orange-yellow on 
the lids to light red for the lips. Upon 
each drawing is noted the particular 
colors to be added to the several areas, 
and thereafter scores of girls complete 
the many paintings by spotting colors 
according to number. 


AINTINGS on three to seven cels ap- 

pear in a single shot, the number de- 
pending upon the action and characters. 
In its simplest form, usually four cels 
are used. 

Suppose Snow White is photographed 
singing. For this sequence, provided 
her figure is to move, the lowest cel 
contains the “setting,” perhaps a wall 


| of the house. Next above appears her 


body, minus arms and head. 

To show the necessary movements, 
which match the song recorded several 
weeks earlier, two cels, one containing 
a painting of her head and the other 


her arms, are placed in series above her 
body. After each exposure, new cels 
are put in to take the place of these. 

This process continues for perhaps 
sixty frames, enough to complete a 
well-rounded word. Projected at stand- 
ard speed of twenty-four pictures a 
second, the many paintings blend to 
create the necessary illusion of motion 
in color. 


NCE past the animation stage, 

which consists of completing the 
multitude of drawings representing | 
whole and part figures, making the car- | 
toon was largely mechanical, although 
requiring a precision found in the finest | 
machine manufacture. 

“Ink and paint” represent the manu- 
facturing bottle neck, for a movie car- 
toon can progress no more rapidly than 
skilled hands complete the multitude of 
drawings. Since this cartoon required 
an average of twenty-two individual 
painted cels for each foot of completed 
picture, 166,352 finished paintings were 
exposed to the camera. 

These moved at the rate of ninety 
feet of film daily through the camera, 
which, requiring 1,960 paintings every 
twenty-four hours, represent the world’s 
biggest and most exacting job of paint- 


ing. 


How Rain May Cause Earthquakes 


(Continued from page 97) 


upon millions of tons of rock which this 
one river has shifted from the crust 
blocks of the continent to the blocks of 
the sea bottom, you can see clearly why 
the sea bottom must sink as it gets 
heavier—and why the dry land and 
mountains must rise and float higher 
as they are stripped of their rock by 
the rain-fed rivers. 

If this change of position took place 
gradually, according to the proponents 
of the theory we are considering, there 
would be no earthquakes. However, 
this is not the case. Instead, the strain 
caused by shifting weight is built up 
over long periods of time, until the dif- 
ference in buoyancy between adjoining 
crust blocks becomes too great. Then 
the blocks slip along a crack, or “fault,” 
as the geologists call it, and the result- 
ing vibrations work havoc on man’s 
buildings, bridges, and other structures. 


HE gradual development of strains 

between two blocks of the earth’s 
crust, and the sudden shock of the re- 
sulting earthquake, can be reproduced 
in miniature by means of the apparatus 
shown in the photographs. 

The mountain block and the sea-bot- 
tom block were shaped in one piece 
from modeling clay. Then they were 
cut apart along a straight line, and the 


two sections balanced upon the two 
pans of a light beam scale of the kind 
used for weighing photographers’ chem- 
icals. The cut is the fault, or crack, 
along which the earthquake slip will 
take place. 

The cut surfaces are arranged barely 
to clear each other, and the two parts 
are put in balance by hollowing out the 
under side of the mountain and filling 
the ocean with water. 


HEN the two pans of the scale | 

balance approximately, sprinkle a | 
small handful of coarse, white sand up- | 
on the mountain and its seaward slope. | 
This will throw the scale out of bal- 
ance again, but you can level it by 
sprinkling more sand into the hollow of 
the sea bottom. 

Now, with the mountain and sea- | 
floor rocks presumably floating in bal- 
ance in the asphalt rock ocean, you 
are ready to see what torrential rains | 
and river erosion will do toward causing | 
an earthquake. 

To provide the equivalent of a mil- | 
lion years or so of rainfall, fill a rubber- | 
bulb plant sprayer with water and 
squirt it down upon the mountain peak. 
Gradually, you will see the sand being 
washed down the slopes of the mountain 
toward the sea. It will soon be washed 


(Continued on page 133) 
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How Rain May Cause 
Earthquakes 


(Continued from page 132) 


right across the fault, or crack between 
the clay blocks. It probably will take 
only one good, long squeeze of the bulb 
to wash over enough sand to make the 
ocean block go down, and the mountain 
block rise. The shock that accompanies 
the shift represents the earthquake. 

When a real earthquake occurs, geol- 
ogists look for the fault, or crack, along 
which the slip has taken place. Where 
one block is pushed above another, the 
break is called a “fault scarp,” and curi- 
ous effects may be noted. 

One of the most remarkable faults 
in the world is the San Andreas, 
lying diagonally across the peninsula on 
which the city of San Francisco is sit- 
uated. Responsible for the great San 
Francisco disaster and many smaller 
disturbances, it is unusual in that the 
movement along it is horizontal instead 
of vertical. Fences and other structures 
that crossed it have been moved for 
several feet, and a house built exactly 
on the crack was torn in two, and the 
halves left standing some distance 
apart. 


Improve Your Set with This 


Ten-Meter Converter 
(Continued from page 103) 


locate the ten-meter amateur band. With 
the coils as specified, this band should 
be spread over approximately the full 
scale of the converter tuning dial. If 
no signals are heard, test for oscilla- 
tion and “tracking” by touching the 
fixed plates of the tuning condensers 
with the finger or a metal object such 
as a screw driver. If the oscillator is 
working, a loud click should be heard in 
the loudspeaker. Good tracking be- 
tween the oscillator and input circuits 
is indicated by loud clicks when the 
mixer condenser plates are touched or 
the antenna wire is connected or dis- 
connected. If you live near a busy 
street or highway, you czi easily check 
the tracking by listening for automobile 
ignition noises. If the two circuits do 
not track evenly over the dial, or if the 
stations can be brought in at one end 
of the scale only, stretch out or press 
together the turns of either the mixer 
or oscillator coils or both until reason- 
ably accurate tracking is obtained. 
When the proper adjustment has been 
located, only a slight readjustment of 
the mixer trimmer condenser should be 
required when tuning from one end of 
the scale to the other. It is best to make 
the initial tryout of the converter in 
the daytime, as twenty-eight-megacycle 
stations are usually received best dur- 
ing this period. 

While any type of antenna may be 
used with the converter, the doublet 
variety with a twisted pair of lead-in 
wires will be the most suitable where 
automobile ignition or other man-made 
noise is prevalent. 
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Guaranteed Gas 
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It is guaranteed to give worthwhile gas sav- 
ings, quicker pick- -up, and more power or it costs 
fou can instantly tell the differ- 
ence in motor performance — in cash savings on 
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T LAST! Automotive engineers have smashed down the 

barriers to perfected combustion! The new VACU- 
MATIC solves the secret of greater power, putting new life and pep 
into motors, adding mileage to every gallon of gas . . . split-second 
pick-up, sensitive accelerator response, quicker starting, greater speed 


and smoother running. 
« Nothing Like It! 


VACU-MATIC is entirely different! It operates on the super-charge 
ae by automatically adding a charge of extra oxygen, drawn 
free from the outer air, into the heart of the gas mixture. It is entirely 







AUTOMATIC and allows the motor to “breathe” at the correct — 
opening and closing automatically as required. It is so simple it wil 
amaze you—so practical it will save many dollars on gas costs. 
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CAMERA 
BOOK! 


Offers hundreds of 
bargains in Still & 
Movie Cameras, Lens- 
es, Films, Enlargers, 
Exposure Meters, etc. 











Choose from America’s 
omplete, omen od — from 
world’ ‘leads ing maker: Zeiss, 
Bell & Howell, Graflex. Ko areas, Beusch 

, ete. 10 Days Trial —Satisfac- 
tion Guaranteed.(Your camera, equipment 
taken in trade.) Write for Free Camera 
Catalog NOW! 


CENTRAL Camera Co. (EST. 1899) 
2308S. Wabash, Dept. S-1, Chicago 
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“Good clamps and plenty of them”’ is a basic E 
rule of fine cabinet work. It’s the secret of firm 
joints, of rigid set-ups for glueing, drilling, 
sawing or welding of accurately matched parts 


and perfectly aligned holes etc. Stand- p 
ardize on ‘‘Jorgensen’’, ‘‘Pony’’ and 9 types l’” to 
“*Mark’’ clamps, the clamps used in in- 234’ cap. Not 


toys but fine 
dustry. If your dealer hasn’t them, order, todis with 100 


direct. uses 


Genuine “Jorgensen” 
© Handscrews grip at all 
‘ angles, agg erallp, a 
sizes 


Pony 

50 Fittin 

go on ordinary % 
Ripe Any length. 
$3.00 plus 


nd 
i (7 Ibs.) 
fortwosets. Also 52 fittin; 
for 4’’ pipe, 2 sets for ‘160 plus 
postage. 
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to the smallest detail. Absolute scale 
accuracy. Sturdy construction. Precision workman- 
kits and assembled units-——Pullmans, Box Cars, Com- 
bination Baggage and Day Coaches, Tank Cars and 
machining. Castings prime coated. Ask your dealer 

or send name and 3c stamp for full in- FRE E 
CONGRESS TOOL & DIE CO. eka 
9038 Lumpkin Ave., Detroit, Mich. FOL DER 
Woodcrafting is easier than most pouee 
think. You would be surprised at the fine 
ple plans and directions. The oldest firm 
dealing in fine woods, Albert Constantine 
track. See their announcement just below. 
AN INTERESTING HANDBOOK 

HOW TO USE THEM—ONLY 10 
® Illustrative! Pictures slore | C 

Read * “The A-B-C 9 
phe make beautiful IN- 
make available to you smal! quantities of Fine 
oods to suit your re airements. 
15 ti Appl 

Wood. Descriptive eK ge EY - de- 


Perfect, die cast scale models, accurate 
ship. All locomotives ‘‘run-in’’ under power. Both 
Hoppers. Kits easily assembled without drilling or 
formation. Shipments within 24 hours. 
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An Interesting Hobby 
projects you can turn out by following sim- 
& Son have started thousands on the right 

or FINE WOODS... AND 
Finish- 
PXiprictURES on Page 28. Find out how we 
See how veneers ¢ MPLIFIES wood 7 
rom Zebr: 
signs. Professional es gf fine tools. Send 
10c...no more. Stamps 
ALBERT CONST: ANTINE AND SON 


793 EAST 135th ST., NEW YORK, N. Y. 
Craftsmens’ Headquarters py yoy ‘oods 











Handiest electrical tester made; a 4 Soentes trouble 
in electric circuits, fuses, cut-outs radios, etc. 

Has 1,001 uses for electricians or — "Tests its any 

age 110 to 550; tells A. C. from C. Excels ordinary 
clumsy test bulb. Fountain- -pen size: with pocket clip. 
Lifetime guarantee. 


L. S. BRACH MFG. CORP. 
57 Dickerson St. Newark, N. J. 












CUTTY SARK 


2 ft. MODEL OF THE FAMOUS CLIPPER SHIP 


Everything .. including CARVED 
WOOD HULLS, Printed- Balsa 
Decks. Cast-Metal: Life- 
boots, Anchors, Bitts, Steering 
Wheel, Chains. Masts, Spors, 
Rigging, Cement, Colored 
Locquer — Full-Size Plans and 
Instructions. 

Bend for Cotclog al/ \deels new Models 
AEROPLANE & SUPPLY COMPANY, we 
28 West 19th Street, New York 


BUILD THE 
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BOICE-CRANE 
POWER TOOLS 


Brand new, yet every model exhaustively tested under aetual shop conditions 
equal to years of use in your shop. A new kind of guarantee of more value 


for your money in power tools! Every tool has New Modern Styling . . . 


Wider 


Work Range ... Extra Years of Service . . . New Features Making Wood- 


working Easier. 
Write for catalog! 


Sent postpaid. 


Include 10c for 16 page Illustrated Metal 


Spinning Instruction Book and enjoy this interesting new lathe craft. 
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New Shaper 


1938 
CATALOG 
NOW 
READY 
BOICE-CRANE 
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How Good Are The New War Machines? 


wear military uniforms—a fact that 
some of the advocates of the ruthless 
use of air power forget when they talk 
of air attacks terrorizing civilians into 
meek submission. 

Japanese air attacks on Chinese cities 
have had the same results as the rebel 
bombings of Madrid. They have killed 
many civilians, and have caused terri- 
ble suffering, but they haven’t punished 
the Chinese into asking for peace. 


HEN used against armed forces 
in the Spanish war, the airplane 
has proved itself to be a valuable, but 
not a decisive weapon. Loyalist planes 
attacked a motorized and partially mech- 
anized rebel column advancing on the 
town of Guadalajara in weather so bad 
that the tanks and trucks bogged down 
the moment they left the road. The re- 
sulting battle was the closest thing that 
the world has seen to the oft-predicted 
war of machines, and it was a decisive 
victory for the airmen, who bombed and 
machine-gunned the unlucky column to 
almost complete destruction. But 
against the intrenchments of Madrid 
repeated air attacks have been fruitless. 
Under certain favorable conditions, air- 
planes may win battles, but most mili- 
tary experts now agree with Germany’s 
hard-headed General Ludendorff in his 
. opinion that they never will win a war. 
The controversy as to whether air 
bombs can sink a modern battleship 
remains unsettled, but most of the evi- 
dence supports the negative view. Loy- 
alist planes bombed the German “pocket 
battleship” Deutschiand and killed twen- 
ty-three members of her crew, but 
didn’t seriously damage the ship. Rebel 
planes scored direct hits with a ton of 
bombs on the loyalist’s only battleship. 
Her superstructure was completely 
wrecked, but she didn’t sink. 


VEN more surprising than the air- 

plane’s failure to live up to ex- 
pectations has been the demonstrated 
efficiency of the antiaircraft gun. In 
the World War five out of every six air- 
planes brought down were the victims 
of other planes; in Spain five out of six 
of the planes brought down are ac- 
counted for by antiaircraft batteries. 
The 88-millimeter Bofors gun sent by 
the Germans to the Spanish test tube 
has been the outstanding surprise of 
the war. With an extreme vertical 
range of 30,000 feet, it is highly effec- 
tive up to 20,000 feet, and it dominates 
the air to 12,000 feet. It is manufac- 
tured by a Swedish firm, and its per- 
formance has been so impressive that 
the British have outbid the Germans 
for the entire output—an indication 
that cold cash still is one of the most 
potent of war weapons! 

Tanks have been improved tremen- 
dously since the British stunned the Ger- 
mans by an attack with them before 
‘Cambrai in 1917. They are faster, more 
dependable, and somewhat less vulner- 
able to fire. But methods and weapons 
for fighting tanks have improved as fast 
as the tanks themselves, or faster, and 
there isn’t the slightest indication that 
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these weird-looking mechanical mon- 
sters ever will fulfill the expectation 
that they would rule the battlefields of 
the future. 

The Italians used them in Ethiopia, 
and the wild tribesmen were smart 
enough to “kill” them by setting fire to 
the heavy bush. The loyalists have used 
them in Spain, and the rebels have gone 
the Ethiopians one better. Their meth- 
od is for two men to conceal themselves 
until a tank has passed, and then climb 
up on it. One of the men spurts gasoline 
into the monster’s eye slits and ignites 
it. His partner waits until the tortured 
tank crew has to open the port at the 
top of the tank to keep from being 
burned to death—and then finishes it off 
with hand grenades. Not nice, but so 
effective that tank crews have been 
known to wreck their machines so that 
they wouldn’t have to take them into 
action. 


OTH Russian and German tanks have 

been used in the Spanish fighting. 
Neither kind has proved satisfactory. 
A direct hit by a 75-millimeter shell 
will stop any tank under thirty tons. 
The Germans have a very fine 37-milli- 
meter antitank gun that easily pene- 
trates the heavy Russian tanks. And 
the failure of the light German tanks 
to stand up under machine-gun fire has 
made the German General Staff wonder 
if its four tank divisions of 250 tanks 
each haven’t become obsolete before 
they have had a chance to do more than 
test the weapon. 

Another dangerous enemy of the tank 
is the land mine, exploded by contact or 
electrically. A five-pound T.N.T. mine 
will put any tank out of action. 

The British are the firmest believers 
in the usefulness of the tank. In addi- 
tion to helping the advance of the in- 
fantry, they believe that it should be 
used—in conjunction with other arm- 
ored vehicles—in place of cavalry. Such 
mechanized columns can move 100 miles 


a day—for one day; then they have to 
devote a day to making repairs. This 
rate of advance seems revolutionary, 
until you remember that in our Civil 
War old Jeb Stuart’s gray-coated caval- 
ry rode eighty miles in twenty-four 
hours on its return from the Chambers- 
burg raid, and then had enough strength 
and spirit left to charge and rout the 
Federal cavalry that tried to keep it 
from crossing the Potomac into Virginia. 
One leading European’ military 
power, formerly a leader in mechaniza- 
tion, now is reported to be putting half 
its fast-moving forces back on horses as 
a result of observations made in the 
Ethiopian and Spanish campaigns. 


UDGING the tank by its performance 

in Spain, it is a valuable weapon 

under certain conditions—especially for 

counterattacking before the enemy can 

make defensive preparations—but not 

one that ever will do all that has been 
claimed for it. 

It is fairly certain that no new weap- 
on of major importance has been de- 
veloped in the last twenty years. Gas 
has been used in Ethiopia and in Spain, 
but its effect never has been decisive. 
Electrical “death rays’ and bacterial 
warfare remain—most fortunately— 
bad dreams of the horror writers. Chem- 
ists have worked overtime to produce 
an explosive more powerful than those 
used in the World War, but they haven’t 
been able to beat T.N.T. 

The “next war’’—if it ever comes— 
won’t be any better than the last one, 
but probably it won’t be any worse. And 
perhaps there won’t be any next war 
between powerful nations. Test-tube 
wars have proved to the military ex- 
perts that there is no one weapon that 
can be depended upon to gain a quick 
decision. And that’s a very good thing 
for the world, for the nations which 
would have to win quickly to win at all 
are the only nations that are likely to 
start a war. 


Farmer Grows Pumpkins with Human Faces 


PUMPKINS with hu- 
man faces have been 
produced by John M. 


sat Se 


A mold shaped this pumpkin to the likeness of a human head 


Czeski, Ohio farmer, 
after four years of ex- 
perimenting. To grow 
the novel fruit, Czeski 
fashions an aluminum 
mold of the head he 
wants to reproduce, and 
places it around a grow- 
ing pumpkin approxi- 
mately the size of a 
small grapefruit. After 
the pumpkin has ex- 
panded enough to fill 
the inside contours, the 
mold is removed. The 
print of the features re- 
mains as the pumpkin 
continues to grow, and 
the final result is a life- 
like full-size image in 
the ripened fruit. 
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” BIG MONEY! 


ASSEMBLING MEAD'’S 


KI-YA 


IN A FEW DAYS AT HOME/ 
FACTORY-TO-YOU at Factory Prices! 



















New PATENTED Type of Construction 
Guarantees Easy, Perfect, Low Cost Jeb! 
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The sensational new Double-End 

Cockmt **OK-2,"" aa a motorboat 
convertible to Sail or Row-hoat, 

Length; 12 ft. Weight; 50 th 












































The whole familu will enjoy build- 
ing the KI-YAK. Easy. 
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Here's the OK-2 as a row-boat, 

‘\ Its feather-weight takes **work’* 
out of rowing. 

























CK-2. as paddle. “eam 


»» hoat. Length: 
parame: 


14 ft Weight: 


— 30 lbs. 





ee 
$6 PADDLE 


GIVEN | 


with your 
““CK"' KI-YAK 
—if you Aurry! 


VS 

mail Coupon ~~ 
NOW 
e 

Hurry—Before Prices Go Up! 
MEAD KI-YAK prices may hare to 
he raised, Send coupon now while prices are 
still rock-bottom This may be your Last 
Chance to buy at present low prices! Hurry! 
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CK-3 with sail-rig ... probably 
the faatest hoat of ita size ever 
built! Length: 16 ft. Wt: 45 lbs. 
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Assemble your own beautiful, portable MEAD 

KI-YAK in a few days at home and save 
nearly half the factory-assembled cost! 
Also—earn Big Protits building, selling 
to others! Mead's rerfected, PAT- 
ENTED, exclusive “Home Assembly” 
Method using Cut-To-Fit-Construction 
Kit GUARANTEES successful, quick as- 
sembly. Experience unnecessary. 10 and 12 
year old children have done tine jobs! Then 

... take your “Mead” anywhere by hand or car 
for paddling. sailing, rowing. outboard motoring, tour- 
ing. fishing, camping. hunting! Safe. Seaworthy, Leak- 
proof. Durable. INEXPENSIVE. Snappiest boat afloat. 


All Parts Numbered! ALUMINUM Ribs 
Come Formed Ready -to-Attach! 
Wooden Parts Accurately Cut-to-Shape! 


The most inexperienced builder can do a job to be 
proud of because every part in the Construction Kit 
is NUMBERED. Every rib is already formed to its 
permanent shape with screw holes accurately punched 
and counter-sunk. Every rib is stamped with its indi- 
vidual number showing you exactly WHERE it goes. 
Every part is clearly pictured on drawings and men- 
tioned BY NUMBER in the simple instructions. That's 
WHY you can't go wrong! Think of the fun yowll 
have building your own KI-YAK—just as THOU- 
SANDS have! 


Uses Paddle, Oars, Sail or Motor! 
Each model in the “CK* KI-YAK series is converti- 
ble in 10 minutes from paddle boat to SAIL-BOAT 
complete with rudder. tiller. lee-boards, outrigger 
floats! The “OK’ KI-YAK is really 3 boats in one 
being immediately convertible into row-boat, sail- 
boat or motor-boat using any outboard 4% h. p. or 
less! They are the fastest boats for their weight 
whether you use wind, muscles or motor BECAUSE 
Mead Ki-Yaks are: 


Light As a Feather— Strong As a Giant! 
Our entirely new and exclusive small-boat construc- 
tion principle gives astonishing strength. Ribs can't 
break, rot, warp. And IMAGINE: CK-1 weighs only 
20 lbs. .. . CK-2 only 30 lbs... . CK-3 only 45 lbs! 
And “OK-2" weighs only 50 lbs! Nothing else like 
them! MEAD KI-YAKS are unsurpassed. This is 
the kind of boat YOU have always wanted. NOW is 
the time to start building! 


Sold Direct—From—Factory at Amaz- 
ing Low Cost . . MAIL COUPON 
NOW Direct To Factory! 


Because we sell direct to the user—-we can offer vou 
ROCK-BOTTOM prices and QUALITY! Send Coupon 
for full details this minute! 


MEAD GLIDERS, 15 So. Market, Dept. D-28, Chicago 
See ee eee eee ees 
INFORMATION COUPON! 


GENTLEMEN: 






86 Gift Paddle Offer! 
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State 


RUSH ME WITH 10c TO: 
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15 S. MARKET ST DEPT. 0-28 CHICAGO 



















I enclose 10¢ as postage-handling charge. Please rush 
me your new illustrated KI-YAK Boat Circulars, Money- 
Making Plan, Low Introductory Factory-to-You Prices, 
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YOU'LL BE 
AMAZED AT 


LOW Pie THE 
BIGGEST BUY! 





CHECK VALUES among Low-Priced Cars—in Comfort, Beauty, 
Economy! Prove for yourself Plymouth’s Easier Driving—NOW! 


GG” THE MOST for your money 
when you buy! When you look at 
cars—see what you actually get! 

ONE LOOK will tell you how out- 
standing this new Plymouth is...how 
extra roomy and beautiful. 

ONE SHORT DRIVE will demon- 
strate Plymouth’s remarkable ride... 
its luxurious big-car comfort and 
amazing safety features! 

OWNERS’ FIGURES prove that 
Plymouth costs less to run than any 








INVEST IN “THE CAR 
THAT STANDS UP BEST”’ 
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other full-powered car. You save on 
gas, oil, tires...on every item of upkeep! 


THE PRICE will delight you. Ask 
a Dodge, DeSoto or Chrysler dealer 
about Plymouth’s very easy payment 
terms. And be sure to see, drive, and 
compare this new Plymouth— today! 
PLYMOUTH DIVISION OF CHRYSLER 
CORPORATION, Detroit, Michigan. 


TUNE IN MAJOR BOWES’ AMATEUR HOUR, COLUM- 
BIA NETWORK, THURSDAYS, 9 TO 10 P. M., E. S.T. 


Please mention Poputar ScIENCE MONTHLY when answering advertisements in this magazine. 














PRICES ON ALL MODELS 


Delivered in Detroit, including 
Federal taxes. Local, State taxes 
not included. 


BUSINESS MODELS 
Coupe, $645; 2-Door Sedan, 
$685; 4-Door Sedan, $730. 


DE LUXE MODELS 
Coupe,$730; Coupewith Rum- 
ble Seat, $770; Convertible 
Coupe, $850; 2-Door Sedan, 
$773; 2-Door Touring Sedan, 
$785; 4-Door Sedan, $803; 4- 
Door Touring Sedan, $815. 
For delivered pricesin your local- 
ity, see your Dodge, De Soto or 
Chrysler dealer. 





SEE THE NEW PLYMOUTH 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery of 
MATHEMATICS 


Prepare now to ad- 
vance yourself to an 
important job by 
Mathematics Train- 
ing. Mathematics is 
the foundation of all 
mechanical and scien- 
tific work, and of all 
business or industry 
based on science. 
Without this essential 
knowledge even the 
most capable man is 
left behind while 
others forge ahead 
to better jobs, big- 
ger contracts, more 
money. You need 
mathematics to solve 
technical problems 
and to improve, speed 
up and check on your 
work and the work 
of others. 

Now you can learn 
mathematics by an 
easy, inexpensive and 
time - saving method. 





A very simple and 
extremely interesting 


course in book form 
has been prepared 
for you by an expert 
who has devoted a 
lifetime to teaching practical men the funda- 
mentals of this important subject. 


MATHEMATICS 
FOR SELF-STUDY 


By J. E. Thompson, B.S., A.M., Dept. of 
Mathematics, Pratt Institute 

These books start right from the beginning with a re- 
view of arithmetic that gives you all special short-cuts 
and trick methods that save countless hours of your 
time. Then they go right into higher mathematics and 
show you how simple it is when an expert explains it for 
you. In no time at all you will be tackling with ease 
the most difficult questions on this subject. 
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AComplete | An Expert’s 
Course and Simplified 
Reference 
Library in Methods 
5 Volumes 
Mr. Thompson, the author 
Arithmetic of these books, has had 
Algebra ——_ — Sa > 
mathematical training. He 
ee presents each practical 
rigonometry method and problem in the 
Calculus clearest, simplest way. He 
gets right down to the kind 
1598 Pages Illustrated of information that you 
need in your daily work. 
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BranD New! Up-to-Date! 


Covers COMPLETELY 


ALL of the Sciences 


110,000 Alphabetical Entries (Extensive Cross References 
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Tus great new work presents, for the 
first time in one volume, all the knowledge 
of science known to modern man. In au- 
thority, in completeness, in sheer physical 
size it surpasses any similar volume ever 
published. If your work, study, or reading 
is concerned with any branch of science, 
you will find that this is just the volume 
you have needed for years. 


From Fundamentals to Latest Advanced Discoveries— 
Principles, Methods, Formulas—Clear Charts, Diagrams 


For the student, the hobbyist, the manual worker, 
each entry is explained in simple, broad terms 

that are easy to understand and that serve as an 

illuminating introduction to the detailed and more ad- 

vanced information which follows. The ample cross- 

references make it easy to follow 9 

complete course of study on any 


——— The Jnatant 
Question -nawercr for 


LABORATORY & SHOP WORKERS 
MECHANICS - HOME SCIENTISTS 


AND STUDENTS 


A Big Volume, Size 7: by 10% 
Inches. Bound in Library Buckram. 
Thumb- Notch Index 





chosen subject. By this flexible 
plan of arrangement, the profes- 
sional scientist, who wants specific 
information instantly, either in his 
own field or any related field, can 
find it in a few seconds in its al- 
phabetical place—comprehensively 
treated in the language he works 
with—the language of science. 


12 Volumes in One 


The vast wealth of useful information in 
the Scientific Encyclopedia, if published 
in the ordinary way, would fill more 
than 12 average-size volumes. Here is 
just a brief outline of some of the sub- 
jects covered: 

CHEMISTRY: Chemical elements— 
symbols, atomic number, atomic weight, 
density, hardness, melting point, ete. 
—common reactions, occurrence in nature, 
method of production from ores, uses in 
industry. Compounds—full information, 
including manufacture and use. Organic 
compounds; industrial products. Agri- 





Prepared by Foremost 
Scientific Specialists 


Representative of the high author- 
ity incorporated inthis Encyclope- 
dia is the following partial list of 
contributing editors: 

W. K. Green, Amherst College— 
Astronomy; F. T. Morse, of Vir- 
ginia—Mechanical Engineering; L. 
L. Smail, Lehigh U.— Mathematics; 
R. M. Field, Princeton—Geology; 
R. K. Strong, Rose Polytechnic— 
Chemistry; A. W. Lindsey, Denison 
U.—Zoelogy; L. D. Weld, Coe Col- 
lege—Pahysics; R.S.Mueller,M.D., 
Columbia—M edicine; R. M. Whel- 
don, M. I. T.—Botany; and many 
others. 21 Contributing and Con- 
sulting Editors in all supervised 
the making of this great book. 


Save 10% 


Order at this Low 
Pre-Publication Price 


The Scientific Encyclopedia, now 
coming from the press, will sell 
for $10 or more—an amazingly 
low price for this great book. 
By placing your reservation now, 
however, you may have this vol- 
ume at the special pre-publica- 
tion price of only $8.95—paya- 
ble in easy monthly installments. 
Send no money now. Just mail 
the coupon. 








cultural chemistry, food chemistry. 

PHYSICS: Mechanics, heat, light, 

sound, electricity, magnetism, N-rays, 

fuliy covered; principles and application profusely illustrated. 


MATHEMATICS: From fundamentals of arithmetic to 
algebra, geometry, trigonometry, calculus, differential 
equations, ete.; with special emphasis on their application 
to science. 

ASTRONOMY: Articles cover the entire subject. Each 
important constellation is shown on a star map so that it 
can be easily located in the sky. Complete information on 
planets, use of telescope, spectrometer, etc. 

ZOOLOGY: The whole story of life from the tiniest single- 
celled organisms up to man himself, including vast numbers 
of common insects, mollusks, worms; birds, fish, reptiles, 
mammals. 

MEDICINE: Thorough coverage of anatomy, circulatory 
system. nervous system, muscular system, skeletal system, 
excretory system. etc. Vitamins, hormones. Bacteriology. 
Diseases—symptoms, diagnosis, treatment. Drugs. Latest 
researches and findings. 

MECHANICAL ENGINEERING: Principles of me- 
chanics, machine design, engineering parts and instruments. 
Types and functions of bolts, cams, gears, and other funda- 
mentals up to automobiles, aeroplanes, locomotives, etc. 
Steam, gas, gasoline, diesel engines. 

CIVIL ENGINEERING: Surveying. Bridges, highways, 
railways—every subject thoroughly explained. 
ELECTRICAL ENGINEERING: Motors, generators, 
lighting, radio and television—every branch fully covered 
and clearly illustrated. 

The foregoing is only a partial list of the countless special 
subjects covered. You will find hundreds of articles on 
GEOLOGY, BOTANY AVIGATION, CHEMICAL 
ENGINEERING, and, in fact, any special branch of science 
in which you want information. 


D. VAN NOSTRAND CoO., Inc. 
250 Fourth Avenue NEW YORK, N. Y. 


READ IT FREE 


It is difficult in this limited space to give you a completely 
adequate idea of the immense amount of material contained 
in the Scientific Encyclopedia. See this volume for your- 
self, without expense or obligation. We will send it to 
you for free examination. Read it, use it for 10 days. If 
satisfied, you may pay the special low pre-publication price 
of only $8.95 in easy monthly installments. If for any reason 
you wish to return it, you will not be obligated in the least. 
Mail the coupon at once. 
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THE DEPRESSION’S OVER 


© THE question is, are you over the depression? Tough? You bet it was 
—jit was the toughest depression this country ever had. But listen: The 
future is the brightest that ever beckoned a man. Opportunity calls from 
every side—calls to ambitious and trained men! If you have the 
ambition, the International Correspondence Schools can supply the train- 


ing. Get going! Snap out of it! Hurry this coupon along to Scranton. 
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No Compass Required 
—Every thing’s South 

IN ANSWER to H.S.S., of Timmins, On- 
tario, who was unable to convince a wom- 
an against her will that at the north pole 
there is only one direction along the 
earth’s surface—south: he is right. Since 
the Equator lies the 
same distance from 
OH WELL, 


Our Keaders: 


the pole at all its 
points, that is,south 
of it, all movements 
from the north pole 






i'M SOUTH, 
ANYWAY. 


(a 






along the _ earth’s 
surface must take a 
southward direc- 
tion. East and west 
can only be the di- 
rections of move- 
ments of persons or 
things along. the 
earth’s surface in a 
course parallel to the equator.—G.E.L., 
New York City. 


A Simpler Way to Waken 


the Furnace Fire 


TuHaT alarm-clock device for opening 
furnace drafts, described in the Decem- 
ber issue, is very fancy, but it sounds a 
little complicated. Here’s what I did. I 
hung an ancient but dependable alarm 
clock by the ring on its bell from a hook 
screwed in the ceiling, right over the end 
of the furnace balance bar. I tied a 
small S-shaped wire on one end of a 
string, the other end of which was tied 
to the bar. Next, I adjusted the string’s 
length so that when the hook was placed 
over the alarm wind, the draft was shut 
off. I set the clock at night for the time 
I want the furnace to begin its day’s 
work. When the alarm goes off, the 
winder turns and dislodges the S-shaped 
hook. Gravity does the rest. It’s simple, 
but it works. The balance bars on some 
furnaces may call for minor changes in 
the design I worked out for mine, but a 
little experimenting, mixed with com- 
mon sense, will put the device in work- 
ing order.—R.O.H., Springfield, Il. 





Hair Is Better on Heads 


Than in Car Tires 


THE suggestion of J.H.V., Farming- 
dale, N. Y., that human hair be used in 
the manufacture of rubber tires for au- 
tomobiles, strikes me as being imprac- 
tical. I believe the hair would tend to 
make the rubber brittle, if used in the 
quantities necessary to produce a twen- 
ty-five-percent  in- 
crease in durability. 
A better idea would 
be to use pulverized 
scrap leather, 
mixed with rubber 
in the form of a- 
chain or lattice- 
work that would be 
molded into the tire 
tread during the 
vulcanizing process. 
But don’t forget the 
added cost of pro- 
duction, and the resulting increase in 
price. Tires are high enough now!— 
W.J.Z., New York City. 


1CAN REMEMBER 
A STEEL-STUDDED 
LEATHER TIRE / 
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He’d Electrocute Germs 
in Drinking Water 

READING your article on the construc- 
tion of an electric exterminator for in- 
sects set me wondering why it isn’t pos- 
sible to use some form of electricity to 
kill the germs in drinking water and 
swimming pools, thus dispensing with 
the use of chlorine and other distasteful 
chemicals now in general use.—A.DeG., 
New York City. 


Is This the Last Word 


in Long Words 


In “The Man with the Net” in the De- 
cember issue you tell about pneumonoul- 
tramicroscopicsilicovolcaniosis, as being 
probably the longest word in the English 
language. Here is a longer one that I 
believe comes under the classification. It 
appears on page 161, volume 7, of the 
1918 year book of the American Pharma- 
ceutical Association. It is pyrocatechin- 
monoacetodimethylamidophenyldimethy- 
Ipyrazolon. Who knows what it means? 
—L.H.S., Herrick, S. Dak. 


Nudist Is Embarrassed 
by Lack of Pockets 


Your item about the cigarette holder 
for nudists reminded me of a friend of 
mine who joined the in-the-altogether 
cult a couple of 
years,ago. He spent 
his week-ends giv- 
ing the mosquitoes 
a break at a nudist 
camp, but was 
greatly embar- 
rassed (if such a 
thing is possible for 
a nudist) by the 
lack of pockets. No 
mere cigarette hold- 
er would have done 
him any good, for 
he was a pipe smoker and insisted on 
having on his person a large supply of 
tobacco, spare pipes, pipe cleaners, and 
matches. It was impossible for him to 
carry around all his accessories with 
his bare hands. He finally got around the 
difficulty by getting himself one of these 
short aprons that carpenters use, with 
the front full of pockets.—J. F., Wash- 
ington, D. C. 


It Helps To Know What 
You’re Reading About 


Arter studying the article “Do You 
Know How to Read?” in a recent issue, 
I felt that a very essential point in the 


EXCUSE MY BACK! 





matter had not been considered. In read-. 


ing, the most important mental process 
is the comprehension of the collective 
meaning of the words. There is a dif- 
inite pause, after each sentence, to al- 
low the mind to grasp the matter con- 
veyed. A reader may remember each 
word, yet be unable to comprehend their 
collective meaning, and so may be com- 
pelled to reread the sentence, at least in 
part. This is particularly true of long 
sentences dealing with obscure subjects. 








There is necessarily a reasoning and 
consolidating process, even after the 
words are mentally recorded. After all, 
the purpose of reading is to comprehend 
what is written, not to get through in a 
hurry.—W.C.C., Delaware, Ohio. 


A Clash of Opinions 


on Frictionless Cars 


IF FRICTION could be completely elim- 
inated, as suggested by H.J.W., New 
York, N. Y., in a recent issue, I contend 
that a car could not 
move itself at all, 
despite H.J.W.’s ar- 
gument that molec- 
ular adhesion be- 
tween tires and 
pavement would be 
sufficient to cause 
some movement. 
This force would 
act in a vertical di- 
rection to the move- 
ment of the car, 
and therefore would 
not affect the movement in a horizontal 
plane. Only by interlocking molecules or 
by friction could movement be imparted 
from the turning wheels, unless we used 
a cog highway and wheels with gear 
teeth. This would still have its prob- 
lems, as a friction-type clutch would not 
function and neither would brakes. I am 
personally content to wrestle with fric- 
tion as mother nature intended. Here’s 
to closer hair splitting —C.W.R., Mary- 
ville, Mo. 


‘STOO DERN MUCH 


FRICTION! 





A Sound Explanation for 


‘Phone-Pole Buzz 


IN ANSWER to J.G.L.’s question from 
Hangchow, China: It is a common fal- 
lacy that the humming of telephone 
wires is caused by electricity flowing 
through them. The real cause is merely 
vibrations set up in the wires by the 
wind. The sound is naturally intensified 
when you put your ear to the pole, be- 
cause of sound conduction through the 
pole from the wires.—W.R.K., Albert 
Lea, Minn. 


Is It Filterable 
or Nonfilterable? 


A FRIEND and I have been arguing over 
a difference of terms, and thought your 
readers might help us reach a decision. 
In speaking of the 
virus, or poisonous 
entity which is so 
small that it cannot 
be brought into 
view even with the 
most powerful mi- 
croscopes, should 
one refer to it as a 
filterable or a non- 
filterable virus? My 
contention is that 
the virus is so small 
that it passes or 
“filters” through porcelain, and therefore 
is filterable. My friend contends that it 
is so small that (Continued on page 8) 


HO HUM, ANYTHING 
FOR AN ARGUMENT! 
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ABOUT $12.69 
A WEEK. 
J.B MiLBY 
Box 95 


UTICA, MICH. 




























AFTER COMPLETING 
TWENTY LESSONS 
§ JOINED STATION 
WMPC WHERE 1 
AM NOW CHIEF 
OPERATOR. 
HOLLIS F. HAVES 
85 MADISON ST. 
LAPEER, MICH. 
















) AM EMPLOYED 
8v A RADIO 
STORE, AND 
EARNED ABOUT 
$2,500 LAST 
YEAR. 
CHARLES 1. TORREY 
825 S$ 127TH ST. 
SAN JOSE,CALIF, 
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1 AM NOW 
FOREMAN OVER 
PRODUCTION OF 
RADIOS FOR THE 
W--==-G-- CORP, 
OTTO CLIFFORD 
3i2 W. SEMINARY $T. 
CHARLOTTE, N.C. 


















AUTO RADIO AND 
N.R.L TRAINING 
ARE A GOOD 
COMBINATION 
1 AM BUILDING 












A.C HENDRIKSEN 
25 S$. MELROSE AVE 


A FINE BUSINESS. 


MY LOUDSPEAKER 
SYSTEM PAYS ME 
ABOUT 435 A 
WEEK, BESIDES 
MY RADIO WORK 
MILTON L LEIBY, JR, 


| AM Now 
GROUND STATION 
OPERATOR FOR 
THE AMERICAN 
AIRWANS, INC. 
AT CINCINNATI 

WALTER 8. MURRAY 
LUNKEN AIRPORT 





















MY TRAINING BROUGHT 
SUCCESS TO THESE MEN 


And NOW— 


I Give You This Pro- 
fessional All-Purpose 
Set Servicing Instru- 
ment To Help YOU 
Get Ahead Faster 


(READ ALL DETAILS BELOW) 






























































ELGIN, ILLINOIS 















CINCINNAT!, OHIO 




















Do you want to 
make more money? 
Radio offers you 
many opportunities 
for well-paying spare 
time and full time 
jobs or for starting 
a Radio service busi- 
ness of your own. And 
you don’t have to 
give up your present 
job or leave home 
and spend a lot of 
money to become a 
Radio Expert. 





J. E. SMITH, President 
National Radio Institute 
Established 1914 


Many Radio Experts Make 
$30, $50, $75 a Week 


Radio broadcasting stations employ engi- 
neers, operators, station managers and pay 
up to $5,000 a year. Spare time Radio set 
servicing pays as much as $200 to $500 a 
year—full time jobs with Radio jobbers, 
manufacturers and dealers pay as much as 
$30, $50, $75 a week. Many Radio Experts 
own and operate their own full time or part 
time Radio sales and service businesses. 
Radio manufacturers and jobbers employ 
testers, inspectors, foremen, engineers, serv- 
icemen, paying up to $6,000 a year. Radio 
operators on ships get good pay and see the 
world besides. Automobile, police, aviation, 
commercial Radio, and loud speaker systems 
are newer fields offering good opportunities 
now and for the future. Television promises 
to open many good jobs soon. Men I have 
trained are holding good jobs in_ these 
branches of Radio. Read their statements. 
Mail the coupon. 
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There’s a Real Future in Radio 
for Well Trained Men 


Radio already gives good jobs to more than 
300,000 people. And in 1936, Radio enjoyed 
one of its most prosperous years. More than 
$500,000,000 worth of sets, tubes and parts 
were sold—an increase of more than 60% over 
1935. Over a million Auto Radios were sold, a 
big increase over 1935. 24,000,000 homes now 
have one or, more Radio sets, and more than 
4,000,000 autos are Radio equipped. Every 
year millions of these sets go out of date and 
are replaced with newer models. More mil- 
lions need servicing, new tubes, repairs, etc. 
few hundred $30, $50, $75 a week jobs have 
grown to thousands in 20 years. And Radio is 
still a new industry—growing fast! 


Many Make $5, $10, $15 a Week 
Extra In Spare Time While Learning 


Almost every neighborhood needs a good spare 
time serviceman. The day you enroll I start 
sending you Extra Money Job Sheets. They 
show you how to do Radio repair jobs, how to 
cash in quickly. Throughout your training I 
send you plans and ideas that have made good 
spare time money—from $200 to $500 a year— 
for hundreds of fellows. I send you special 
Radio equipment and show you how to con- 


FORA , GOOD RADIO JOB 


Money Back Agreement Protects You 


I am so sure that I can train you successfully that 
I agree in writing to refund every penny you pay 
me if you are not satisfied with my Lessons and 
Instruction Service when you finish. I'll send you 
a copy of this agreement with my Free Book, 


Find Out What Radio Offers You 


Act Today. Mail the coupon now for “Rich Re- 
wards in Radio.” It’s free to any fellow over 16 
years old. It describes Radio’s spare time and full 
time opportunities; tells about my _ Training; 
shows you actual letters 
from men I have trained, 
telling what they are do- 
ing and earning. Find } 
out what Radio offers £ ae — 
YOU! MAIL THE &} =m a 
COUPON in an en- . 2: 

velope, or paste it on 
—a penny post card 
NOW! 


PY 














J. E. SMITH, 
tog 


Dept. 8BP3 
National Radic Institute f\ 
Washington, D. C. 


MAIL NOW FOR 
aich = Yolo)" 







— experiments — build — Lt. il- } " 
ustrate important Radio principles y tr ITH 8B ' 
ing gives you PRACTICAL EXPERIENCE § %,5 SMITH, President. Dept. SBP3, ’ 
while learning. : Washington. D. C. 1 
- F- - Dear Mr. Smith: Without obligating me, send §& 
i Give You The Professional Servic- : ‘Rich Rewards in Radio,’’ which points out the § 
e spare time and full time opportunities in Radio 
ing instrument Shown Above : and explains your 50-50 method of training men - 
, : 3 at home in spare time to become Radio Experts. 
Here is the instrument every Radio expert § (Please Write plainly.) : 
needs and wants—an All-Wave, All-Purpose, i ' 
Set Servicing Instrument especially designed a 5 
by National Radio Institute’s Engineers in co- © NAME AGE ' 
operation with one of America’s foremost Ra- ee arg sig et er te as es 
dio instrument manufacturers. It contains 4 5 
everything necessary to measure A.C. and D.C. 7 we 4 
voltages and current; test tubes, resistance; t INIT Sccshadcttincdapesdaadidmesspidniadsisdsdientdsabussasbénspaunlie ; 
adjust and align any set, old or new. It sat- ‘ 
isfies your needs for professional servicing % ' 
after you graduate—can help you make extra ONION. 20.5. ssdpoucbpaescdeaiincks os CI gadis sss dahigsiansse ; 
money servicing sets while training. TTrrereriettttt ttt 
Please mention Poputar ScteNcE MontHLY when answering advertisements in this magazine. 7 








FREE TRIAL! 


” 


IMPROVES YOUR APPEARANCE 100% 


, i that healthy 


TAN 


that Men and Women Admire! 


rs the first impression that counts! Get 
that healthy, vital appearance that opens 
the door to success! Many a man has lost 
his big chance because his appearance didn’t “click”. 
Social as well as business success depends on your 
looks .. . and the pale, weak, pasty-looking chap 
won't get to first base. | f 

Now a daily “sun bath” in the privacy of your own 
notte will keep you po tay J like a Million Dollars 
—an t 


feeling as physically fit as you Jook/ 


LOOK SUCCESSFUL—BE SUCCESSFUL! 


@ A good, healthy coat of tan has a surprising effect 
on your appearance. Salesmen find their sales actually 
increase after they have acquired a real bronze tan! 
And you will become more popular, for women, 
too, admire that healthy outdoor look! 


IMPROVES HEALTH AS WELL AS APPEARANCE! 


@ Frequent exposure to the ultra-violet rays of the 
sun tones up the entire system, stimulates the body 
into energy and vitality, increases gland activ'ty, 
builds up resistance to colds... and aids in clearing 
up many skin diseases. 


4 TIMES AS POWERFUL AS SUMMER SUN! 


@ You know what a glorious tan your skin would 
acquire if you could spend an hour every noon 
sun-bathing. The Health Ray Sun Lamp has been 
tested by the well known Electrical Testing Labora- 
tories of New York. Their report indicates that this 
inexpensive Sun Lamp gives the same amount of 
beneficial ultra-violet rays in 15 minutes in your 
home that you would get in one hour’s exposure 
to the mid-summer sun! 


INEXPENSIVE HEALTH INSURANCE 
FOR EVERY MEMBER OF YOUR FAMILY 
. @ Build up 


resistance 
and vitality. 
Insure your- 
self against 
illness the 
sunshine way! 


FULLY GUARANTEED! MAKE THIS FREE TEST! 
Test this lamp at our expense NOW! Compact, easy 
to use, tested and approved... it is yours for 7 days 
FREE trial! This genuine carbon-arc lamp, fully 
—s by The Health Ray Mfg. Co. Inc., 

eep River, Conn., will be one of the greatest 
health investments you ever made. 











hy 














51 00 DOWN PAYMENT BUYS IT! 


HEALTH RAY MFG. CO., INC. 
152 Elm Street, Deep River, Conn. 


(Check below for tree literature or Sun Lamp) 
© Send full details of FREE trial offer. 
O Send Health Ray Lamp at once. I enclose $1. 
In 7 days I will either pay $6.95 or return 
the lamp and receive my dollar back. 


i 
Ce ea Ey te OED 


Copyright 1937 Health Ray Mfg. Co., Inc., Deep River, Conn. 
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Our Readers Say 


(Continued from page 6) 


it cannot be filtered or “held back” by 
porcelain, therefore is_ nonfilterable. 
The question rests with the definition 
of the verb “filter,” for which my dic- 
tionary gives both meanings. Help!— 
K.L.D., Hammond, Ind. 


More Monkeyshines 


for Problem Fans 


PERHAPS you can find me an answer to 
this one: A piece of rope weighs four 
ounces to the foot. It is passed over a 
pulley and has pans of equal weight at- 
tached to the ends, 
one empty, and the 
other containing a 
monkey. This sys- 
tem is in equilib- 
rium. The weight 
of the monkey in 
pounds is equal to 
the age of the mon- 
key’s mother in 
years. The age of 
the monkey’s moth- 
er added to that of 
the monkey is four 
years. The monkey’s mother is twice as 
old as the monkey was when the mon- 
key’s mother was half as old as the 
monkey will be when the monkey is 
three times as old as the monkey’s moth- 
er was when the monkey’s mother was 
three times as old as the monkey. The 
weight of the rope is one half as much 
again as the difference in weights be- 
tween the empty pan and the pan con- 
taining the monkey. How long is the 
rope ?—D.L.H., U.S.S. Monaghan. 


He’d Get to the Heart of 
the Shaft-Center Matter 


It’s an old question, but I still haven’t 
seen it answered in satisfactory fashion: 
Is the absolute center of a spinning 
shaft motionless? How about some sci- 
entific shark answering this and really 
explaining it. Even though F.A.C. won’t 
like it, he’ll have to admit it’s not easy 
to answer. That was a swell article 
in the December issue about simple 
chemical tricks. Let’s have more like it. 
—C.E.S., Niagara Falls, N. Y. 


Thinks Lettered Car Tags 
Would Only Spell Trouble 


THERE'S just one thing wrong with the 
suggestion, reported on page 56 of your 
January issue, of putting words instead 
of numbers on automobile license plates. 
Of all the possible combinations of let- 
ters that might be used, a certain num- 
ber would be desir- 
able or at least un- 
objectionable, but a 
great many would 
be an affront to any 
motorist. For ex- 
ample, I cannot im- 
agine any car own- 
er objecting to the 
use of a plate bear- 
ing the legend 
O-U-KID or SEE- 
ME-GO, but there 
probably would be 
a spirited protest from the taxpayer who 
received a tag saying DUMB-EGG or 
A-LOUSE. It’s bad enough now, with 
the big shots all trying to get low license 
numbers because they consider these a 


THAT 
MAKES ME 
A MONKEYS 
lh UNCLE OR 
SOMETHING 






NAW, THAT'S THE 
LICENSE PLATE ! 





proof of distinction. If the word-license 
plan goes through, there will be a free- 
for-all fight, and I pity the officials who 
will have to satisfy everybody. It will be 
like the old days when the college boys 
ornamented their jaloppies with mottoes 
like “Honest weight—No springs,” “Ex- 
cuse my rust,” and “I do not choose to 
run.”—T.M., Albany, N. Y. 


Floodlights His Car | 
With Amber Lamp | 


EFFICIENCY, beauty, and economy in | 
the front lighting of the automobile, all 
can be had at the price of a little com- | 
mon sense. Many motorists, it seems, 
have a hankering for a battery of head- 
lights—vain, wasteful and dangerous. 
Yet, the ordinary headlight dimmers 
show too little of the road to be useful, 
except in close traffic. And with the new, 
amber lights, the fog-penetrating power 
is offset by the fact that they render de- | 
tails indiscernible. What then? Simply | 
place one amber light in the center of 
the front bumper, directed at the radi- 
ator grill, headlights, and fenders. The 
reflection is without glare, and sufficient 
to serve the purpose of dim headlights. 
One light serves for three, and the effect 
is beautiful. The car seems luminous. 
Try it and you will recommend it to your 
friends.—M.G., Brooklyn, N.Y. 


Does He Wave a Baton 
To Keep Time for All Three? 


W.W.H., of Wood- 
lynne, N.J., has ac- 
quired the art of 
humming and 
whistling two dif- 
ferent musical 
tones at the same 
time. I believe I 
can go him one bet- 
ter. I can whistle 
double—that is, 
whistle two differ- 
ent tones at the 
same time—and also hum the accompa- 
niment while I’m doing it. Three tones 
at once. How’s that?—R.A., Corvallis, 
Ore. 





Still, a Telescope 
Does the Best Job 


THERE is an interesting explanation of 
the ability of D.P., of Sydney, Australia, 
to see faint stars better out of the corner 
of his eye. In the eye’s retina, or view- 
ing screen, are rods and cones which are 
stimulated by images focused upon them 
by the eye’s lens. Rods are more sen- 
sitive to light stimuli of feeble inten- 
sity than are cones. The fovea, a small 
area at the center of the retina, con- 
tains only cones and, therefore, sees 
dim lights poorly or not at all. This is 
the area that sees things we look at 
directly. Immediately around it there 
are a few rods, which increase in con- 
centration toward the outer edge of the 
retina, until there are no cones at all, 
only rods. This is where light from one 
side strikes the retina, namely, the area 
of concentrated rods capable of respond- 
ing to feeble light stimuli. Hence, it is 
perfectly logical that when you look up 
at the night sky, faint stars will appear 
to one side of where you’re looking, a 
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disappear as you look at them. It is said 
that some living things, such as snakes, 
have no rods in their retinas, while the 
retinas of others of nocturnal habits, 
such as owls, consist exclusively of rods. 
—R.J.R., Dolores, Colo. 


Now We'll Have to Publish 
an Article on Alibis 


Why the recent exposé on gambling? 
Sure it was interesting; but it certainly 
has cramped my chances of placing a 
spare bill or two on my favorite pony. 
As usual, my wife 
read the January 
issue from cover to 
cover. Now, every 
time I mention the 
horses or a sweep- 
stake, she just opens 
the magazine to 
that article, shakes 
her head, and says, 
“Sucker.” Maybe E. 
W. Murtfeldt, the 






LEMME BURGLE 
YOUR HOUSE FOR 





me this: “What.are 


| my chances” of ever placing a bet again? 





—D.T.S., Baltimore, Md. 


He Doesn‘t Waste 


His Film Spools 


MayseE I can help B.H.E., Providence, 
R.I., who wants suggestions for using 
empty camera-film spools. Here’s what 
I do with my size 127 vest-pocket spools: 
The metal-disk ends are removed and 
used in many places for washers, holes 
being drilled to suit the different needs. 
I then use the solid parts of the alumi- 
num centers, up to the slots, to make 
rivets for mending enamel pans and 
other things. The aluminum part is held 
in the lathe chuck and the rivets are 
turned out. Sometimes the metal disks 
and the homemade aluminum rivets can 
be used together to stop leaks in metal 
containers or mend broken glass. I save 


| the scrap aluminum to cast into some- 
| thing useful.—H.S.M., Bangor, Me. 


| Need Articles on Philately 


for His Stamp of Approval 


HAVING been a reader of your magazine 
for more years than I care to count (out 


| loud), perhaps you will give my letter 


| your attention. 


May I suggest that the 
microscopists have had their turn and 
that the philatelists, whose number is 
legion, be given their turn?—J.W.C., 
Winnipeg, Canada. 


He Says the Question Bee 


Is a Honey 

You HAvE a very worth-while idea in 
the new department, “Popular Science 
Question Bee.” It seems to me that the 


| idea could be de- 


| present; 
| questions about bi- 
| ology, 


veloped further, 
however, by _ split- 
ting it up into four 
divisions, one with 
questions about gen- 
eral science, as at 
one with 





gona ° 


one about 
physics, and one 
about chemistry. be 

These are offered 

by way of sugges- 

tion. To add variety, the general-science 
questions could be particularized in such 
fields as aeronautics, automobiles, rail- 
roading, and other fields, from month to 
month.—J.A.G., East St. Louis, Ill. 








FEBRUARY ,:1938 








FOR QUICK 
ACTION 


your Patent Application is made; what 
kind of sketches or drawings are neces- 
sary; what other papers must be made 





This FREE is 


Book 


out; how the Patent Laws protect you; why it is 
important to avoid loss of time in getting your ap- 
plication filed; and many other important points. 
Even a very simple invention, if new and useful, 
may prove very valuable. You may have much to 
gain and nothing to lose by sending for this book 


TODAY. 


MODELS AND FINISHED 
DRAWINGS UNNECESSARY 
Don’t spend money or time on 
finished models or drawings be- 
fore you know your invention 
may be patentable. Our large 
staff of experienced patent 
searchers can handle a search 
from your description and 
roughest sketch. The main thing 
is to put it in our hands as 
promptly as possible. 
DELAYS ARE DANGEROUS 
IN PATENT MATTERS 

The Free Book shown here was 
prepared for inventors, to show 
them exactly what steps they 
must take to secure a Patent. 
If you have an invention, you 
should send for this book AT 
ONCE. Without a U. S. Patent, 
you cannot expect to reap the 
profits that your invention may 
make possible. Send at once for 


this book. 


FACTS ABOUT OUR 
SERVICE 

We are Registered U. S. Patent 
and Trade-Mark Attorneys, 
serving inventors all over the 
United States. Our organization 
is complete in every particular. 
We have Draughtsmen, experi- 
enced Searchers, and Attorneys 
to serve your interests. We have 
had years of experience in patent 
matters and know every angle 
of legal approach. We will se- 
cure protection for your inven- 
tion if it can be done! But the 
longer you delay the harder it 
may be for us to serve you. 


LATEST FACTS ON INVENTIONS, 
PATENTS, AND MARKETS FOR 
INVENTIONS 


The very latest information on 
all matters affecting your in- 
vention—all inventions. Don’t 
act until you get this Free 
Book! It reveals important in- 
formation on obtaining pat- 
ents, establishing a market for 
inventions, getting financial 
aid, using patent to secure 
commercial success. 48 pages 
crammed full of illustrations, 
helpful and interesting sta- 
tistics, patent office data, rul- 
ings, a detailed guide on how 
to patent and protect your 
invention. 


THE FIRST STEP 











be 








FREE RECORD OF 
INVENTION FORM 


If you prefer to use a form 
made specially for the pur- 
pose of recording the de- 
seriptive outline of your in- 
vention for our searchers’ 
use at the U. S. Patent 
Office, write today for our 
Record of Invention form— 
it will guide and assist you. 
It enables you to make a 
sketch of your invention and 
have it witnessed in a man- 
ner of value to you as evi- 
dence should the occasion 
for evidence arise. Our 
FREE BOOK tells you how 
to use this form to protect 
your interests. 


When you place your 
invention in our hands, 


we are in position to proceed at once to secure protec- 
tion for you. Our fees are reasonable, and, if vou de- 
sire, we can arrange convenient terms of payment. 


Every year thousands of Patents are granted. Very few, 
however, represent the discovery of entirely new prin- 
ciples. Most of them provide new methods of doing 
some everyday thing in a better way. These improve- 
ment Patents offer large chances for profit if commer- 
cially useful. The business world wants improved prod- 


ucts and services. 


CLARENCE A.O'BRIEN 


& HYMAN BERMAN 





obligate me. 


icc cncsncent 


88-V Adams Building, Washington, D. C. 
REGISTERED PATENT ATTORNEYS 
BEFORE U. S. PATENT OFFICE 
Please send me at once your Big Free 48-Page Book, 
‘*‘Patent Guide for the Inventor’’ and your Specially Pre- 
pared ‘‘Record of Invention’’ form. This request does not 





Address......... 





(Please write or print plainly) Pa! 


See errrrrrrreree ete LLL LLL LLL 


Please mention PopuLtar SCIENCE MoNTHLY when answering advertisements in this magazine. 
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ror ELECTRICITY 


IN 12 WEEK 
THIS QUICK EASY WAY 








Have you everdreamed of holding down ase fp 

a good pay job—that would give you wre 
all the things in life you wanted? If so, quit dreaming and 
prepare for sucha job. Electricity offers you a real job and 
a real future if you will prepare yourself by training to 
take your place in this giant industry. 

Here at my school you are trained.in 12 weeks for your 
start for a better job and a real future. You are trained on 
real electrical machinery and equipment. You work 
on generators, motors, dynamos, you wire houses, wind 
armatures, etc. You also get training in Diesel, Electric 
Refrigeration and Air Conditioning at no extra cost. 
My methods make it easy to learn—First you are told 
how to do a thing—then you are shown how to do it— 
then you do the work yourself. 


ULL FINANCE YOUR TRAINING 


You can get this training first—then pay 
for it after you graduate. If you need 
part time work to help with living ex- 
penses, we will help you getit. After gradu- 
ation you get lifetime employment service. /4 
Send coupon for free catalog and all details / 3 
-~7ses ewe ee eee Ee ee e 
Mr. H. C. Lewis, President 7 
COYNE ELECTRICAL SCHOOL ' 
500 S. Paulina St., Dept. 28-73 
Chicago, II. ' 
Dear Mr. Lewis: Send me the book that tells 1 
the story of your training and your offer to help me a 
get this training. Y 
4 
| 
a 


NAME 


ADDRESS. ‘“ 
COMPLETE TRAINING | 


With all types internal combustion engines, elec- 


@Seeeeeee04 










” feacna © a 
profitable 
trade _ 











about employment opportunities and employment 
requirements, write for free book of Diesel facts. 


NATIONAL SCHOOLS 


Los Angeles 


Request for FREE BOOK 
NATIONAL SCHOOLS 
Dept. PSA-2, 4000 So. Figueroa St., Los Angeles, Calif. 
NAME AGE 
ADDRESS 
CITY 










STATE 





ima. Govt JODS! 
i Do YOU Want?! 


No special education or experience egpalty j 
required. Steady work. Short how 
tions. PEN SIONS! Age 18-50. Extra Social 
Security jobs expected soon. Send for FREE 
MEN- WOMEN Book. Tested Method will help you pass Ex 
aminations for earlie: st possible appointment. 
Start $1,260 to eae am que ee eee oe eee ee ee oe ee 
$2,100 A Year! Qsteue @, Gath 
rthur + Patterson 
anor ne (Former Govt. Examiner} | FREE BOOK | BOOK 
tenographer | Principal, PATTERSON SCHOOL 


Meat Inspector | 162 Mercantile Building, Rochester,N.V- } 
Office Clerk Typist | Send FREE Book, ** How to Secure a Govern- 
| Accountant ment Position. 
File Clerk 


Income Tax Auditor 


Name... 





Address ..........+5 





DON’T COPY - LEARN TO $35 


RAYE BURNS will teach you HOW to CREATE 

ORIGIN AL CARTOONS at home that you can 

SELL! Course has 26 lessons and 600 ugwesions. 
Send name and address for free deta 


RAYE BURNS SCHOOL, Dept. 20, Box 2194, "CLEVELAND, “onto 






“ | 
tric power generation, etc. If you want to know 


| 
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HOME-STUDY SUCCESS 
IN FAR-OFF INDIA 









By the advent of the British Govern- 
ment, English became the official and 
leading language of India. It became 
so inevitable in the business world, that 
those who knew no English had but 
very little chance of progress in their 
lives. 

But the system of English education 
followed in India was so meandering 
and costly that only rich people could 
afford to pay for the same. Unfortu- 
nately, I was born of poor parents who 
had no sufficient income even for the 
“daily bread.” So, after having a pri- 
mary course of study in a vernacular 
school, I bid farewell to my school life, 
at the early age of ten, with a job in 
view. 

As I was young and ignorant of Eng- 
lish, no one dared to employ me until 


after two years, when the Managing > 


Director of Bank employed 
me in his bank. But as I had no proper 
education in English, I could not find 
progress in the work. I did not despair 
in this condition, but decided to learn 
| English. For which, Home Study was 
the only way found opened before me. 
| My friends who had no faith in Home 
Study tried to dissuade me in my at- 
| tempt. But, as Home Study was the 
only chance left for my progress, I de- 
termined to spend a portion of my pay 
for the same. 

Meanwhile, I found an advertisement 
of the School for a 
| two-year course by correspondence. I 
enrolled with this school and lessons 
came to me regularly. My friends see- 
| ing this began to laugh at me. But be- 
ing aware of the fact that nothing but 
mockery would survive to the mocker, 
I continued my studies confidently. 
After two years’ continuous study in my 
spare time, I became able to read, write, 
and speak English tolerably well; and 
as a result of the same, I was promoted 
as a clerk and the English correspond- 
ent of the bank. Now, to the surprise 
of my friends who laughed at me, I am 
drawing one pound and 19 shillings a 
month. The amount of pay may seer 
| paltry to the sight of an American. 
| Nevertheless, the fact that it is the sole 
means of living for a family of 8 mem- 
bers, will, I hope, give him an idea of 
its real value. 

Home Study made me able not only 
to acquire a livelihood but also to write 
essays for competition and win prizes 
many a time. Hence, I recommend 
Home Study to every laborer who had 
no opportunity to study in his younger 
days. 





K. C. J., Trichur, India. 












Speak FRENCH or any other 





Unique method brings voices 
of native masters into your own 
home. Call for demonstration or 
Send for FREE book No. PS31 


LINGUAPHONE INSTITUTE 


RCA Bldg--Mezzanine 22 
ROCKEFELLER CENTER: NEW YORK 






modern language in a few 
months by LINGUAPHONE 










Hee ession offering un- 

opportunities. Most 
ies iar saan complete 
course embracing every 
branch from Plate to Por- 
celain Work, which pre- 
pares you to work for 
Dentists or start your own 
business. Individual in- 
struction—practical train- 
ing in day or night school. 
No books—no classes. Cat- 
alog upon request. 
McCARRIE SCHOOL OF OF MECHANICAL DENTISTRY 












207 N. Broad Philadephia, Pa. 





TRAINED PILOTS 
ana MECHANICS 


WANTED: 








Prepare Yourself at Lincoln for a Big Pay = 
Job in Aviation. Airline Pilots earn up to $700 a (4 
| month; Mechanics up te $200 a month. Lincoln 4 
Government Approved Flight Training prepares you for LZ 
any Pilot's License including Commercial (Transport). Government 
| Approved Mechanics Training prepares you for Mechanic's License. 
14 MODERN TRAINING PL. ANES. 2 labo rato ries and shops. Lincoln 
Graduatesindemand. We tgr Write now. 


LINCOLN AIRPLANE & FLYING SCHOOL 
216-H Aircraft Bidg. Lincoin, Nebr. 















AIR CONDITI 
AND REFRIGE 






















Air Conditioning and Refrigeration need YOU 
There are thousands more good-pay jobs then 
trained men to fill them—in designing, manufac- 
turing, distributing, selling, estimating, installing, 
and operating ends of this booming industry 
Whatever your talents—mechanical, engineering 
sales, or executive—here’s interesting work with a 
big future IF you get the NECESSARY training 


HERE’S HOW 

Get this big FREE book, “The Air 
You Breathe.” Tells how YOU can 
qualify for YOUR job. . through 
Thermo Institute training. Three 
large, splendidly equipped schools bring your train- 
ing closer home—OR, wherever you may live, you 
can get Thermo Institute training right in your 
own home it’s certainly worth sending the coupon 
for complete details. 


RMO AIR CONDITIONING INSTITUTE 


RESIDENT SCHOOLS 1755-8 Broadwoy, New York 
125- es d Street. Chicago 
4 Us Los Angeles 
Ss ae Bees eS eee e ewe eeeeese4 
























r] Please send free book on Air Conditioning and Refrig- § 
. eration opportunities and complete information gn 

r Thermo Institute resident cnd ‘‘horne-and-shop” courses n 

' 

| ' Name Age : 
i Address ' 
8 City State t-7-s 
~~ aeee ee 








10 Please mention Poputar ScIENCE MONTHLY when answering advertisements in this magazine. 





POPULAR SCIENCE MONTHLY 








= 6 6 6 tf © 4 et = Ss 


"Ss ro Swe Ss oo nan 


~ 
-_— 


pes 








Secrets of Success 


‘ LEARNS SELLING 
AT HOME DESPITE 
SKEPTICAL FRIENDS 


Salesmanship has always fascinated 
me. The free life and opportunities in- 
volved seemed to offer adventures in 
living. I began a little research work. 
In this field, as in any other, I soon dis- 
covered that reliable firms only wanted 
experienced men. After careful inves- 
tigation I learned that the only way 
open for me to learn the theory and pre- 
cepts of Salesmanship was to take a 
correspondence course from some good 
home study school. I selected the 

School, after talking to their 
representative. No sooner had I signed 
for a course than friends told me that 
learning salesmanship through a corre- 
spondence school was impossible. Un- 
daunted, I went steadily ahead with my 


| studies. Supplementing my regular as- 


signments, I collected everything I 
could get my hands on pertaining to the 
subject, and it wasn’t long until I had a 
bulging scrap book of ideas, plans, and 
methods. In this frame of mind I soon 
had an urge to try out the practical ap- 
plication of my lessons. To do this I 
had to resign my small clerkship and 
get something to sell. This I did. Since 
that time I have progressed rapidly in 
my profession and have earned a Cal- 
ifornia teachers credential in Sales- 
manship, have coached and given field 
training for 35 California corporations, 
have had articles accepted by national 
sales magazines and lectured for several 
months on the radio as “The Salesman- 
ager.” All of this out of such a humble 
beginning. 

I recommend home study to any per- 
son who really wants to get ahead in 
any occupation.—H. E. H., Los Angeles, 


| Calif. 


COMBINES WORK 
ON FARM WITH 
ELECTRICAL STUDY 
—BECOMES EXECUTIVE 


Some years ago I was making a fair 
living on a farm but I had, for years, 
been interested in electricity in partic- 
ular, and machinery in general. I had 
been forced, by lack of funds, to quit 
college the year before graduation, so I 
had not been able to take an electrical 
course at “Tech”. 

I studied advertisements of corre- 
spondence schools—though I had no 
faith in that kind of school—and, after 
writing several, I decided on an electric 
lighting course with one, the ————— 

School. I paid cash for their 





VALUABLE BOOKS 
FHF TO INVENTORS 


AND OTHER MEN WITH IDEAS 
THIS BOOK 


Tells How To Protect 


an Invention 


LLS you exactly how the Patent Laws 
protect you. Why you need a Patent at 
all. Explains simple but important steps to 
take at once without cost to help establish 
your claim to your invention. Explains what 
kind of sketch, drawing or model is needed, 
the preliminary search, how Patent papers 
are prepared, assignments in return for fi- 
nancial assistance, etc. Also illustrates many 
interesting inventions, shows you 115 different 
mechanical movements that inventors have used 
in working out ideas, and much more. Inventors 
the world over have welcomed this book. We 
gladiy send it with our compliments to any 
serious, interested man. 
































What is an 
Invention? 


Many people have the 
impression that an inven- 
tion must be something 
radically new or complex. 
Nothing is farther from 
the truth. Most suceessful 
inventions of today are 
improvements on devices 
which have already been 
thought of before and many 
of which have been on the 
market for years. Whether 
your invention, or your idea 
for one, is something radi- 
cally new or merely a sen- 
sible improvement on an 
existing article does not 
matter. If it willsavetime, 
save labor, make money or 
give pleasure, you should 
at least see about the pos- 
sibility of protecting it. 


| Suqgestions 


WHEN 


THIS 


BOOK 
Telis How to Go About 
Selling an Invention 


Tells you how in an inexpensive manner you 
can bring your invention to the attention of 
prospective buyers. Suggests the proper time 
to take such step. Outlines methods other in- 
ventors have used successfully in selling and 
marketing. Remember, an invention isn’t 
enough. A Patent isn’t enough. You must al- 
so know how to cash in. This book deals with 
that subject. Also sent to you free and without 
slightest obligation. Mailed the same day we 
hear from you. 






and 


HOW 


to Sell an 
INVENTION 











Strictest Secrecy — 
Write us in Confidence 


39 Years in the Business 
of Helping Inventors 








FEBRUARY, 1938 


For 39 years—more than a third of a century—it 
has been our business to help inventors. We have rep- 
resented thousands of them from all over the world 
in their dealings with the United States Patent Office. 
We answer questions. We study each device to bring 
out its best patentable possibilities. Also, we frequently 
advise inventors against going ahead with inventions 
which could not possibly have been protected. By care- 
fully developed methods, we try to keep expense at a 
minimum, and arrange deferred payments when needed. 
The booklets shown above 
may be the means of saving 
you time, trouble, expense 
and even later disappoint- 
ment. They are yours for the 
asking. Write us today. 









EVANS & 


REGISTERED PATENT ATTORNEYS 
Main Office: 10-B, Victor Building, Washington, D. C. 


OTHER OFFICES: 2610-C, Singer Bid 
mock Bidg., CHICAGO; 1010-C, Hi 


Send me FREE copies of your books, ‘‘Patent Pro- 
tection”’ and ‘‘ 
(Note: Same books supplied by any of branch offices 
listed above.) 


Name ... 
Street and No 


City or Town 
ak xz SS ke & 


Please mention Poputar ScteENcE MoNnTHLY when answering advertisements in this magazine. 


With the booklets we will also send you a free 
copy of our “‘Evidence of Invention” form, on which 
you can sketch and describe your invention and es- 
tablish a date of disclosure. Such a dated disclosure 
may later prove important to you. We send full in- 
structions. Any letters, sketches, drawings or models 
which you entrust to us are held in strictest secrecy. 
You may write us fully and frankly. But first, 
KNOW THE FACTS. Sign and send the coupon 
now. Get that much done today. 


victor J. 


Co, 


.» NEW YORK; 1445-C, Monad 
obart Bidg., SAN FRANCISCO 
405-C, Garfield Sidg., LOS ANGELES 


hen and How to Sell an Invention.” 
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Become 
an expert 
Photographer 


Under the personal guidance of 
N. Y. I. instructors you can qualify 
guickly as an expert in Commercial, 
News, Portrait, Advertising, Candid 
or Motion Picture Photography. If 
photography is your hobby this 
practical training will bring you the 
lasting joy of being an _ expert. 
Or you can step into a profitable, 
life-time career. Pleasure, thrills, 
romance, adventure await you in | 
this fascinating field! 


Big Money-making | 
Opportunities | 
| 


Trained cameramen are needed to 
help supply the growing demand for 
photos for newspapers, magazines, 
advertisers, and for business and in- 
dustrial use. Wonderful opportuni- 
ties everywhere whether you 
wish to “free-lance,” start your own 
business or get a job with an es- 
tablished concern. 


Learn at Home or | 
At our New York | 
Headquarters | 


The New York Institute, now in 
its 28th year, is the only school of 
photography that offers both Home 
Study and Personal Attendance 
training. Whichever method you 
choose you will have the guidance 
and supervision of a staff of noted 
experts. You will see their names in 
our booklet together with the many 
world-famous authorities who have 
collaborated in perfecting of N. Y. I. 


courses. 


Mail Coupon Now 
For Free Booklet 






Se ae ee ea aaaaaaaa es 
New York Institute of 
Photography 

10 West 33 St.,(Dept.5), 


GROHTHERM New York 
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g Please send me the booklet that describes & 
& the famous N. Y. I. courses, and tells about ! 
; the wonderful opportunities in Photography. : 
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Secrets of Success 


course so as to save all I could on it, 
and got down to work every spare hour 
| the farm permitted. I made real high 
| grades and progressed nicely, finding 
| the course splendid and the school ready 
| to give every possible assistance and 
teaching. After a few months’ study, I 
got in touch with a city water, light, 
and gas department with which, 14 
months after beginning my course, I 
made a start as meter reader. In this 
work, I had a chance to get practical, 
applied knowledge in electric lighting, 
' water distribution, and gas manufac- 
ture, distribution, and appliances. 
also made friends with all employees, 
learned the nature of their duties and 
just what was and what was not done. 
I had had several years’ experience 
in economical business management and 
combined with study of my 
course, the water, light and gas mag- 
azines, and everything worthwhile I 
could learn about the business. 
ten months I was offered a place in the 
superintendent’s office, a splendid salary 
increase, with the active direction left 
mostly to me. This promotion was due, 
of course, to my correspondence course, 
hard work, and a desire to learn and get 
ahead. So I found out that a corre- 
spondence course, from a reliable school 
is OK—especially for the person who is 
honest with himself or herself and is 
determined to succeed—for it takes real 
application. 
B. P. G., Washington, D. C. 


So in 








More 


$5 Prize Winners 


Tunes prize winning letters in 
POPULAR SCIENCE MONTHLY’S 
new Secrets of Success contest— 
“What Home Study Has Meant to 
Me”—are printed above. Read these 


stories car 


efully because your own 


career may be just as interesting and 


inspiring to other readers. 


If you 


think so, put it down on paper and 


send it in. 
letter we p 


We will pay $5 for every 
ublish. 


CONTEST RULES 


Only letters from bona fide home- 
study school students will be consid- 
ered and these must contain the name 
of the school and the name of the 
company, or companies, for which you 
have worked since graduation. 
(Names, however, will be deleted from 


the letters 


when published.) We also 


want to know the kind of course you 
took and the type of position you 


have held. 


Your own identity will be 


kept anonymous, if desired. 
We are interested in facts, not lit- 
erary ability, but please write clearly, 


completely, 
within 750 


and keep your letters 
words. We are not looking 


for “get-rich-quick” stories or freak 


adventures, 


and authors must be pre- 


pared to substantiate the truth of the 


statements. 


Manuscripts submitted 


and printed become the property of 


this magazi 


ne, and we are not respon- 


sible for the return of rejected letters 


unless suffi 


cient postage is provided 


for this purpose. Address your con- 


tribution to 


Success Story, 353 Fourth 


; Avenue, New York, N. Y 








4 ACTUALLY SET YOU UP 
for Business and Profits! 


Handreds of successful men in Radio 
[rere conclusively the advantages of the 

prayberry home method of training. Not 
only teaches all phases of Radio Service 
work but instructs you in Radio Business 
methods and actually sets you up in your 
own laboratory at home to begin getting 
practical eapenjences and making money 
immediately 

Big Profession: al Outfit Given 

FREE BOOK Gee t the facts. Write for 
big, 48-page free, illustrated book giving 
complete details. Write SPRAYBERRY 
AC. MY OF RADIO, 155-B Univer- 
sity Place, N. W., Washington, D. C. 


Ye Price 


Easy Terms @ weenie ; 
4 " 


Only 10c a Day # 
Save over % Mfg.’s Origl. Price on all 
standard up-to-date office models. 
SEND NO MONEY 
Sensationa! saving on all late models coms 
gpiniehed ike new. FULLY GUAR. 
AuteeD Free Catalc fe de 
—_" Send post-card for lowest prices, 
SPECIAL PORTABLE BARGAINS — 
Brand New FEATHERWEIGHT—Latest —~— Fortable-u-to-date 
streamline featuree—now offered at amazin Drice. Full Sascaa 
teed—10 day trisl—only 10c a day. rua — sent Tree 
Free course in typing included. 31 Ww. M 


international Typewriter Exch., Dept. 207 Chicage 


ELES Rm cAL 


TTA laadile 
The FIELD with a FUTURE 
For those who cannot ators the expense of 
4-year college training, Bliss offers a CON- 


DENSED ONE-YEAR residence course, ap- 






































proved by educators; endorsed by industry. 
44 years experience. Modern laboratory and 
shop equipment, suburban campus. Excellent 
faculty; wholesome, friendly atmosphere. 45th 





year begins September 29th. CATALOG! 
BLISS “EcrRictt 
id SCHOOL 


102 Takoma Ave., Washington, D. C. : 


J- STATE COLLEGE 


B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
Civil, Electrical, Mechanical, Chemi- 
cal, Radio, Aeronautical Engineering; 
Business pr Ae and Accounting. Equivalent in 
technical hours to 4-year course. Those who lack high 
school may make up work. Low tuition. Low living 
costs. Located in picturesque hill and lake region. Stu- 
dents from every state and many foreign countries. 54th 
poe. Enter Sept., Jan., March and June. Write for Cata- 
‘og. 528 College Ave., ‘Angola, Ind, 











E A PASSENGER 
TRAFFIC INSPECTOR 


A Job with a Future—Open for You 


Men—19 to 50—trained as Railway and Bus Pas- 
senger Traffic Inspectors are in constant demand. 
Our short, home-study course qualifies you quickly 
and upon ‘completion, we “eo yy at up to $135 
per month, plus expenses, tos’ or re. und tui- 
tion. Interesting, health fal work; Rapid ad 
ment. Free Booklet outlines our 19- -yr. Lomas 
STANDARD BUSINESS TRAINING INSTITUTE 
Div. 302 Buffalo, N 








Learn Public 
Speaking 


At home—in s: time— Many overcome 
“stage-fright,”” gain self-confidence and in- 
crease their earning power, through ability 
to sway others by effective speech. 
Write for free booklet, How to Work 
Wonders WithWordsand requirements 


North American Institute, Dept. 1362 
3601 Michigan Avenue, Chicago, Ill. 









REAL JOBS OPEN 


Auto, Diesel, Aviation Mechanics— Body, 
Fender repair, Painting, Welding. Learn 
with a few weeks practical train- 

ing. Write for FREE BOOK, low tuition 

rate, and course interested in, 


McSWEENY SCHOOLS, Dept. 6-50 
Detroit, Mich., or Kansas City, Mo. 

















Government Jobs 


Positions Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Com- 
mon school education sufficient. Examinations often. 
Established 1896. Send for our Civil Service Catalog. 


Columbian Correspondence College Washington, D. C. 
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New Heavy Alloy for 
Radium-Ray Shields 


HALF AGAIN as heavy as lead, an in- 
expensive new alloy will help protect 
| doctors and hospital workers from the 
| dangerous rays of radium. Tiny bits of 
| the precious element have hitherto been 

kept in “safes” or containers made of 
| lead, because this was the heaviest 
metal obtainable at any but a pro- 
hibitive price—and the heavier a metal 
is, the more effectively it prevents the 
escape of the rays. Better and less 
bulky containers can.now be made of 
‘the new alloy, which consists of tung- 
sten, copper, and nickel. Tungsten 
alone would provide the added weight, 
but the metal melts at the sky-high 
figure of 6,000 degrees F., and it would 
be impracticable to try to heat a mass 
of 100 or 200 pounds to this tempera- 
ture. Adding relatively small quantities 
of copper and nickel to powdered tung- 
sten, it has recently been discovered, 
enables the mixture to be shaped in 
molds at only 2,600 degrees F., or with- 
in a few degrees of the melting point 
of iron. The resulting ultra-heavy alloy 
may also find application in rotors for 
gyroscopes, and in balancing weights 
for the motors of airplanes and racing 
cars. Another of its properties, ex- 
tremely low volatility at high tempera- 
tures, enables it to withstand the de- 
structive effects of electric arcs and 
therefore presages its use in contact 
points for circuit breakers that inter- 
rupt superpowerful currents of thou- 
sands of volts and amperes in industria] 
or other power lines. 





Electric Forceps Locate 
Metal Lodged in Body 


ATTACHED to a pair of surgical for- 
ceps, a signal-lamp device just invented 


| will give the surgeon a “go-ahead” sig- 


nal during the course of an operation. 


| When pieces of metal lodged within the 
| body are being located by probing, 
| electrical connections on the prongs of 
| the forceps will make contact and light 
| the signal lamp only when the metal is 
| seized in the proper position for re- 


moval. The lamp, which is used in 
conjunction with X-ray apparatus, will 


| not function when the forceps contact 
| ordinary body tissues which provide 
inadequate conductivity. 


Slow-Motion Lightning 
Produces No Thunder 


“SLOW LIGHTNING” that produces no 
thunder has been discovered as the re- 
sult of studies made by General Elec- 
tric engineers, who found that electrical 
currents occasionally are built up and 
released slowly, that is, in one or two 
tenths instead of millionths of a sec- 
ond, as in conventional lightning. Al- 
though slow lightning looks like “fast” 
lightning, its existence may explain 
why during a storm some flashes are 


| not followed by thunder. 
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Accountancy 


Home- Study 


made interesting and practical - 
thru problem method 


OU know as well as we do that Ac- 

countancy fits many men for posi- 

tions that pay three and five and ten 
thousand dollars a year—gives many other 
men unusual opportunity to start a profit- 
able growing business of their own. 

The only question is—just how practical 
is it for you to train yourself adequately in 
Accountancy through home study? 

And the answer lies in the LaSalle 
Problem Method. 

For this modern plan of training not 
only makes Accountancy study at Goes 
thoroughly practical but makes it interest- 
ing as well. 

And here’s how: 


You Learn by Doing 


Suppose it were your privilege every day 
to sit in conference with the auditor of 
your company or the head of a successful 
accounting firm. Suppose every day he 
were to lay before you in systematic order 
the various problems he is compelled to 
solve, and were to explain to you the 
principles by which he solves them. Sup- 
pose that one by one you were to work 
those problems out—returning to him 
every day for counsel and assistance— 

Granted that privilege, surely your ad- 
vancement would be faster by far than that 
of the man who is compelled to pick up 
his knowledge by study of theory alone. 

Under the LaSalle Problem Method you 
pursue, to all intents and purposes, that 
identical plan. You advance by solving 
problems. 

Only—instead of having at your com- 
mand the counsel of a single individual 
—one accountant—you have back of you 
the organ’zed experience of a great busi- 
ness training institution, the authoritative 
findings of scores of able accounting 
specialists, the actual procedure of the 
most successful accountants. 

Thus—instead of fumbling and blunder- 
ing—you are coached in the solving of 
the very problems you must face in the 
higher accounting positions or in an 
accounting practice of your own. Step by 
step, you work them out for yourself— 
until, at the end of your 
training, you have the kind 
of ability and experience 
for which business is will- 
ing and glad to pay real 
money—just as it was glad 
to pay these men.* 


Five Men Who Tested 
and Proved It for You 


For instance, there was the 
plumber who started Ac- 
countancy training with us 
in 1916. After a short 
period of study, he took a 
position as bookkeeper for 
a year, and then became 
accountant for a leading 
automobile manufacturer— 


This Book 


*Names and addresses given on request. 


LASALLE EXTENSION 





64-page, illustrated 
fession T 


Please mention Porutar SctiENcE MONTHLY when answering advertisements in this magazine. 
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with two bookkeepers under him. Later 
he became auditor of one of the foremost | 
banks in his state with his salary 325 per- 
cent larger than when he started training. 

He wrote, “‘“My training is the best invest-- 
ment I’ve ever made, showing a cash value 
running into five figures.” 

And the young clerk, earning $75 a 
month and then getting many times that 
as general auditor for an outstanding, 
nation-wide organization. Within six 
months after he began our training, he was 
——~ $125 a month and within four 
years, he was earning $250. 

Do you wonder that he writes, “While 
LaSalle ads once seemed like fairy tales to 
me, now I know from personal experience 
that they are true’? 

Or let us tell you about two men—one 
a stenographer and the other a retail 
clerk—neither of whom knew more than 
the simplest elements of bookkeeping. One 
is now the comptroller and the other the 
assistant comptroller of a large company. 

“LaSalle training in Higher Accoun- 
tancy,” write both, “was the important 
factor in our rapid climb.” 

And if you are thinking about the C. P. 
A. degree and a public accounting busi- 
ness of your own, read about the Pec 
cist who was earning $30 a wok eleven 
years ago when a LaSalle registrar se- 
cured his enrollment for Accountancy 
training. Eight months later he left the 
drug store to take a bookkeeping job at 
$20 a week—less money but larger op- 
portunity. Three years later he passed the 
C. P. A. examination and a year later yet 
he was earning $5,000 a year. Now he has 
his own highly successful public account- 
ing firm for which he says, “My LaSalle 
training has been largely responsible.” 


One-Tenth of All C. P. A.’s Are 
LaSalle Trained 


If you want still more proof, remember that 1,600 
C. P. A.’s— approximately one-tenth of all those in 
the United States who have ever passed the difficult 
examination for this coveted certificate—are LaSalle. 
trained. 

Or remember that’‘in our files—accessible on re- 
quest—are thousands of lettersfrom our Accountancy 
graduates reporting material increases—some dou- 
ble, triple—and even more—over 
their original earnings. 

And knowing these facts, ask 
yourself if there can beany further 
question about the practicabili 
of this training for you—as 
rather if the real question is not 
about the size of your own am- 
bition and the quality of your 
determination. : : 

For Accountancy is no magic 
wand for the lazy or the fearful 
or the quitter—it offers success 
only to the alert adult who has 
the courage to face the facts and 
the will to carry on till the job is 
done. eee 

If you are that individual, the 
ooupee below, filled out and 
mailed, will bring you free the 
information that can open up to 
you the future of which you have 
dreamed—ability and income 
and success. ‘ } 

Is it not worth getting that in- 
formation 


LASALLE EXTENSION, Dept. 283-HR, Chicago, Illinois 


Please send me, free of all cost or obligation, your 
i book, “Accountancy, the 
hat Pays,” telling about the profession of 
accountancy and your training for success in that field. 


Pro- 

















rp 19 
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Mail coupon today for 
all details of my plan 
whereby you can get 
training first and pay for 
it in easy monthly pay- 
“ poente a your train- 

ng perio A 
4 is over. iH. C Bours 
PRESIDENT 


Actual Shop Practice 


Here at Coyne you are 
trained on real equipment 
by the famous Coyne“‘learn 
by doing’’ method — under 
expert instructors — on a 
wonderful outlay of re- 
ceivers, transmitters. test- 
ers and other Radio equip- 
ment. No books, recitations 
or useless theory. 


Many EarnWhile Learning 


j Iaid my students in find- 
‘om . . 
ing a part time job by 
which they can help pay 
their living expenses 
~~\ while here. Send coupon 
4 Mae for all details. 


Lifetime Employment Aid 


After you graduate you et lifetime employment 
help and in addition to this I give you a lifetime 
advisory and review service. 


ELECTRIC REFRIGERATION 

ning Included Without Extra Cost 
This combination training (Radio and Refrigera- 
tion) can be of great value to you. Whether you 
£° into business for yourself or get a job working 
or a Radio Sales and Service organization, the 
fact that you are trained in servicing Electric Re- 
frigerators will be profitable to you. Many Radio 
manufacturers also make Electric Refrigerators 
and men with this combination training are much 
more valuable to these employers. You can NOW 
get this training without extra cost. 


GET ALL THE FACTS 


Send coupon today for all details of my amazing 
pon where you can get training first—then pay 
or it in small monthly payments spread over an 
18 month period starting 60 days after your 12- 
week training period—Send coupon for details, 
eseeenmnnt ean eer es ek Be ee eee 


8 H. C. LEWIS, President 
& Radio Division, Coyne Electrical School 
8 500 S. Paulina St., t. 28-4H, Chicago, II. 


® Dear Mr. Lewis: Please send me your Big FREE Book, 
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: and details of your Pay-After-Graduation Plan. 
8 
Rs «6 weease bbcenneer ndekedde testasdgunces ° 
a 
TD. 6.6.0.6 66006660066600660e000008dR606000E2 
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AIR CONDITIONING 
ELECTRIC REFRIGERATION 


We supply trained men for America’s two 
fastest growing industries. If you can 
meet our requirements, we will train you 
in spare time at home for a good pay po- 
sition as an Installation and Service Ex- 
pert in the Electric Refrigeration and Air 
Conditioning fields. In addition we will 
give you ACTUAL Shop Practice when 
you graduate, and help you to qualify for 
profitable employment with an excep- 
tionally bright future. 


Can You Qualify? 
To be acceptable for enrollment you should 
be mechanically inclined, between ages of 
18 and 40, have fair education and be able 
to furnish character references. 
GET FREE BOOK Get amazing facts about actual 
opportunities for ambitious men 
in Air Conditioning and Electric Refrigeration. Our new 
Free Book describes these money-making opportunities and 
tells about our low-cost, easy-pay plan of training. Write for 
your copy today stating age and which industry interests you 
most. No obligation. 


UTILITIES ENGINEERING INSTITUTE 





er © werents | Fr eermEr ce fee 
eS 8 Oey abe tees 


in ce oe 





Framework of a house with boxes of 
plaster board stacked to form walls. 
Concrete will be sprayed over and 
around these. In circle, workmen are 
seen gunning concrete onto the edge 
of the roof. Below, how the hollow 
rectangular “bricks'’ are shaped out 
of strips of the flat plaster board 


Concrete Homes Built 
by Novel Method 


REAT strength, light weight, 
and resistance to fire at 
moderate cost are claimed for a 
system of erecting concrete 
homes just invented by a Cali- 
fornia architect. Rectangular 
boxes made of plaster board are 
stacked in rows, reénforced with 
heavy wire mesh and steel rods, 
and backed by a light wooden 
framework to form the walls. 
Concrete is sprayed from air 
guns to build up a two-inch 
shell over and between the box 
stacks. Floors, roofs, beams, 
and trusses are erected in a 
similar manner. 


Light Drill Has Stand and Shaping Table 


THIRTEEN-OUNCE _it can be set at any angle 
electric drill now _ or position, thus leaving 
available tothe handyman both hands free for guid- 
has a convenient stand for ing the work. Also avail- 
mounting the tool so that able with the drill is a 














small shaping table 
that is clamped to 
The drill mounted on the front end of 
its stand and tilted at the unit and is ad- 


the proper angle, to : di 

leave the heath free row petty +e 

pieces can be routed 

or shaped by guid- 

4] ing them over the 
table against the 
tool. Hand screws 

5 that can be quickly 
adjusted enable the 
operator to place 
the device in any 
position. 


Above, the shap- 
ing table is in 
place. Its height 
can be adjusted 











Established 1927 
400-410 N. Wells St. Dept. 328 Checago, Ul. 
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FOREMEN! 


Every foreman, factory worker, manager, 
and ambitious mechanic will find a gold mine 
of information in “The Modern Foreman,” 
by Robert Grimshaw. This great work is a 
complete $25 lecture course, pointing the way 
to success, efficiency, better pay, and the job 
higher up. A complete study course in lead- 
ership; a handy, daily reference and guide. 

297 pages, quick reference index, many 
tables, diagrams, illustrations and forms; big 
type, easy to read and understand; rich 
binding, gold stamped. Regular price $2.50. 
Our special sale price $1.98. Send no money. 
Mail name and address only. Pay postman 


lus stag PF: é “ 

$1.56... eS = 
THE GREGG PUBLISHING COMPANY 

270A Madison Avenue, New York City 














FREE Mew! Sensational: 


for Distributors of Justrite 
COMBINATION SOLDERING '893 BLOW TORCH 


Amazing, New “Success Plan’ banishes 
guesswork for Distributors of the famous 
Justrite Combination Soldering Iron and 
Blow Torch. Questions answered on major 

points of selling 

BIG MONEY —full or part time for men 

who will call on Mechanics, Engineers, 

ecm Plumbers, Sheet Metal Workers, * 

Men, Battery Shops, etc., to demonstrate this 

MARVELOUS TOOL! Operates with 100% 

satisfaction on less than % cent per hour— 
with NO stoves, NO charcoal, NO air pumps, 
NO electricity. Fully portable. For hun- 
dreds of uses_in shops, plants, homes. 

ACT NOW! Distributorships open for men of 

ability. Write for Complete Information TODAY! 


JUSTRITE MANUFACTURING CO. 
Dept. 142, 2061-81 Southport Ave., Chicago, Ill. 


SUCCESS PLAN” 






Garage 





x The SECRET of 
SELLING PHOTOS 


—TO MAGAZINES, newspapers, trade ae Joaenaie, advertisers 
na 4 in take the kind of pictures wanted e teach you at --- how 
ome a journalistic or press photogray a Show you how to take 


‘or course in easy, pueementes. FREE 
about mone: 
puiorbenaPhEn 


proton that sell. You may pay 
“How to Make qoney, s i th i Your yERSAL PH 

Ne Deas tet . Write N' 

Inc pt.32, 10 West ‘a3rd'$ Street, 








For several years, Diesel engines have been replacing 
Steam and gasoline engines in power plants, motor trucks 
nd busses, locomotives, ships, tractors, dredges, pumps, 
etc. And now the first Diesel-powered passenger car is on 
the market. Our home-study course offers you a real op- 
portunity to prepare for a worth-while position in this 
new field. Write TO a Ly = information. No obligation. 
American School, D-246, Drexel at 58th, Chicago 








AIR CONDITIONING 


AND REFRIGERATION 


y TRIAL LESSON 








ined men needed. Good pay rtunities. 
Learn easily. AT HOME in spare ny al rite today 
for FREE TRIAL LESSON. 


CHICAGO TECHNICAL COLLEGE 
B331 TechBidg., 118E.26thSt., Chicago, IN. 


If you can go away to csttege to denote — 4 
ons neering, rehitecture a, 
leothicity ar Kade send for FREE Blue Book. 





y SEAR N MONEY 
Stringing TENNIS RACKETS 


An opportunity to earn as much as 
$3.50 for a few minutes of your 
spare time. String your own racket 
and save money. Tennis rackets 
need restringing frequently. Every 
stringing means profit for you. No 
experience needed—we teach you 
how. TOMGUT Equipment makes 
it easy. Costs practically nothing 
to start. Easy work. Begin NOW! 


FREE 


THOMPSON MANUFACTURING COMPANY 


4529 Packers Avenue, Chicago, U.S.A 
TOMGUT ‘‘Court-Tested’’ Tennis & Badminton Strings 





















Write today and we will send you 
Free plan and special offer on 
Strings and stringing equipment. 

















CZ Send free plan and special offer. 
(CD Send new booklet ‘400 YEARS of TENNIS”’. 
Enclosed is 10c to cover mailing costs. 













Name. 





L Dek: Talete) 
SIHL IVAW 





Address 





City 
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Ventilating Louvers 
Serve as Windows 


NOVEL window louvers for use in 
warm climates take the place of glazed 
sash, storm shutters, and Venetian 
blinds. Fitted with weather stripping, a 
series of cedar slats mounted perma- 
nently in a standard frame can be 
closed, opened, or adjusted at any an- 
gle by means of an inside control arm. 
Affording ample protection against cold 
and storms, the burglar-resisting louver 
units serve to admit air and light as 
desired. 


Electric Vaporizer 
Kills Insect Pests 


HOUSEHOLDERS can rid rooms, cellars, 
and closets of moths, ants, and other 
insect pests with a new electric vapor- 
izer. Plugged into an electric outlet, 
the unit heats a liquid insecticide and 
generates insect-killing fumes that are 
harmless to human 
beings and to dogs 
and other domestic 
animals. 





Plugged into 
an electric 
outlet, this 
unit creates 
insect-kill- 
ing vapors 








Please mention Poputar SctENcE MONTHLY when answering advertisements in this magazine. 


Aircraft Lea 


GET INTO 





AIRCRAFT 













you want to 
aircraft ind 
get into th 
creating and building 
of how much more 
be with a backgroun 


At this new aircra 
learn aircraft constr 
up—your instructio 
vised by the famous aircraft builders on the 
Executive Board—your course includes ma- 
terial never before released by the industry. 


You learn on actual aircraft plant equip- 
ment. Everything necessary, from the small- 
est hand tool to the huge hydraulic presses, 
is provided in the Aero |.T.I. shops—the 
same type modern equipment you will find 
in the leading aircraft plants. 


In no other school have actual aircraft pro- 
duction methods and facilities been so thor- 
oughly duplicated as at Aero |.T.1. Get full 
details of what this means to you. Send 
coupon now. 









Executive Board 


John K. Northrop 
President, The 
Northrop Corp. 
C. A. Van Dusen 
Vice-President, 
Consolidated 
Aircraft Corp. 
Robert E. Gross 
President, Lock- 
heed Aircraft 
Corporation 



















5247 WeS¥ San Fernando Road, Los Angeles, Calif. 
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Please send complete information on the i 
Aero 1.T.1. training system and courses. 
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et De tossts tna 
Experts Know It / 


and Get an Expert’s Pay! 


I ECOVERY has begun! The 
charged with significance and expectation. 
will you do to get the jump on the other fellow? 

Thousands of men have used 


The Croft Library 
of Practical Electricity 


The Croft Library is a complete electrical educator It is 
founded on practic on 20 years of shirt-sleeve experience 

on work as it is actually done. It is jammed from cover to 
cover with the kind of hard-headed facts you want. Written 
so that the beginner can easily understand it, yet so sound 
so thorough, that it is the daily guide of 59,000 highly paid 
electrical workers and engineer Croft tells you the thing 


What 


you need to know about motor generators, armature com 
mutator transformer ircuits, switchboards, distribution 
systems—electrical machinery of every type wiring for light 
and power—wiring of finished building underwriters’ and 
municipal requirements illumination in its every phase 

the most improved methods of lighting—lamps and lamp ef 


fects, et how to do a complete job, from estimating it, to 


completion 


No money éowa-ensy payments 


Fill in and mail the coupon attached anc 1 we will send you the 
even lume wr ten de ree Examination 
e risk é er bligation If you de 
e book end $1 )} in ten days and the balance 
:2 0) month. Send the coupon NOW and see 
for yourself 





ri 
the book 


ry . 1 
Free Examination Coupon , 
McGraw- Hill Book Co., 330 W. 42nd St., N.Y. 


You may send me the Jlurnes of the Croft Library of 

Practical Electricity for 10 day free examination. | agr 

return the t ~ [ tpaid, in ten days or remit $1.50 then and 
F ial price of $19 as been paid 


write plainly and fil! in all nes 


Home Addre 
City and State 


Positior 
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1 Art before taking 
ful Cor ere 
\ t \ ( ial Art, De 
i i me fe 
pleasant hours of nd a eck should, on 
completing the juip you earn good money 
Write tod f PRE! BOOK Art for Pleasure and 
Profit te 1 uur practical method of in 
structi ind ft ¥rwo 
ARTISTS OUTFITS Wd 
cluded t ! 





Washington School of Art Est. 1914 
Studio I132E, 1115—i5 St., N. W., Wash., D. C. 
T an t ted Mail 1 

I B Art for | 


Nu 0 
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EAT FUTURE! 
trained aircraftsmen in Southern California 

plat s increasing and already exceeds supply. Curtiss 

a Ye he Tech al Lestit Aviation’s foremost and 
oldest school, is located in heart of this activity and 


= specializes in Sheet Metal, Master Mechanics and Aero 
= Engineering | No flying involved.) Graduates are obtain 
" mediate employment. Write for details NOW! 
Curtiss-Wright Technical Institute, Glendale, (Los 
Angeles) California, Department |} 
16 Please mention Poputar ScteNce Mon 


months ahead are 





THLY wen answering 








New Electrical Tester 
Checks Appliances 





The device plugs in the house circuit 


ELECTRIC light bulbs of any type, size, 
and base, as well as electrical appli- 
ances can be checked easily with a new 
universal tester now available -to home 
owners. Designed for mounting either 
on a wall or on a bench top, the unit is 
simply plugged into the regular house 
lighting line. Special socket contacts 
are provided for testing bulbs and fuses, 
while long extension cords provide a 
means for testing wiring circuits, motor 
windings, and similar bulky electrical 
equipment. 


rer 


FROM HOME OWNERS 


Q.—WHAT chemical should be added 
to make a cement mixture black? How 
much should be used to each bag of 
cement ?—M. W. E., Poughkeepsie, N.Y. 

A.—MANGANESE oxide in the propor- 
tion of eleven and a quarter pounds to 
each bag will produce a black cement. 


Laying Linoleum 

, MILWAUKEE, WIS. When lay- 
ing linoleum, make sure that the floor 
surface is smooth, as ridges or raised 
parts of the floor boards will soon cause 
cracking in the linoleum covering. Be 
sure to smooth the sharp edges, fill 
cracks with some substance such as 
plastic wood, and build up low or sag- 
ging spots to the general floor level. 


Solvent for Old Putty 


Q.—IN REPAIRING a number of broken 
panes on our glass-inclosed porch, we 
find it rather difficult to remove the old, 
hardened putty. Is there a good solvent 
that will soften up the putty for easy 
removal ?—K. S., Springfield, IIl. 

A.—PAINT over the dry putty with 
a brush dipped in a solution of caustic 
After about an hour, the putty 
soft and easy to remove. 


H. L. V 


soda. 
will be 


Aging New Shingles 
Q.—WHEN patching a roof with a 
number of new shingles, what can be 
done to make the new wood look weath- 
ered and blend in with the old ?—H. G., 
Cleveland, Ohio. 
A.—ARTIFICIAL weathering can be ac- 





complished by staining the new shingles 
with a thin solution consisting of linseed | 


1dvertisements in this magazine. 






10 baby (ALL EXPENSES PAID) 

@ Would you like to take a trip 
to Italy next summer, all ex- 
penses paid? The opportunity 
is yours. If you have never tried 
to play an accordion, you are eli- 
gible to enter Soprani’s nation- 
wide aptitude contest to win one 
of these glorious vacation trips. 
No special qualifications re- 
quired. It is open to all ages; 
juveniles will not have to com- 

pete with adults. See your 
SOPRANI ACCORDION dealer. Register imme- 
diately with him. Or write direct for application 
blank. But you must act at once. No applications 
accepted after February 7. Final Contest July 9th. 188 


SOPRANI, INC. °***:225:522 Stans” Ave 
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New Adding Machine / 
Fits Vest Pocket! //s— 


Adds, subtracts, and multiplies, up to one 
billion—yet it costs only $2.95. eighs 
only 4 ounces. Not a toy—guaranteed 
workmanship. Perfectly accurate, very 
fast. Sells to business men, store- 
keepers, homes—wherever figures are i 
wood. Grab ny egeveny. 7 f 
rite at once for FR 

Sample Offerand Money- - AGEN TS Costs 
Making Plan.100°, Profit 
VE-PO-AD, Dept. 108 
303 W. MONROE ST., CHICAGO 


















Re- a Rackets at Home 


<—2EARN MONEY 


. It’s pleasant, profitable 
work. No experience or 
skill required Easy to 
learn. Full line of guar- 
stringing tool 

frames gut and ilk 


7 FREE strings. Every item high 
Write for our 1938 Catalog and Jest quality Write for 
Instruction Book. complete details 
W. A. BICKEL, Dept. F-2, 809 W. Madison St., 


11Sin% 
at Home 


Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary, 
New easy method. Nothing else like it. Send at once for 
free booklet—‘‘Win Success in Advertising,’’ and require- 
ments. No obligation. Page-Davis School of Advertising 














3601 Michigan Ave., Dept.1362, Chicago, U. S. A. 





DEGREE IN 
TWO YEARS 


Electrical, 
Drafting, 











B.S. Degree 
Civil Chemical 


courses in engineering: 
Mechanical, Mech. 


Radio and Teletision, or Aeronautical. Intense 
practical, thorough program. No extras for prepara- 
Earn board if desired. Low tuition. 


June, Sept., Dee. Catalog. 


243 _# Washington Bivd., Fort Wayne, Ind. 





Chicago, I. 








NEW BRUSH 


PLATING OUTFITS 


no tanks used. 
Your opportunity to make 
reflectors, mirrors, ete. 


for auto parts. Connect to a battery, 
Almost as simple as painting 
ood income plating auto parts, 

Free Particulars and Proofs 


GUNMETAL Co. Ave. F, Decatur, Illinois 











ME 










For 30 Days Reading—No Money Down 
Actual Crime Cases — If You Act Quick! 
We will send you this stirring book op Crime 
Detection, Secret Service and Identification 
Work for 30 days free reading. Send no 
money. If you decide to keep it, then send 
me only $1. If not, return it. WRITE TO- 
DAY. Literature will be sent only to persons stating their age. 


T. G. Cooke, Dept. 1362, 1920 Sunnyside Ave., Chicago, Ill. 


























GLASS ETCHING— PC, r2nniow Oe 
Er initals on 5e 
glasses, sell for $1.50 to $2 00 r: y - lish 25e 
yd ont for $2.00. New proce: s etches ini ’ 
mn in 3 minut e aa battering bread, 
= Tubes Etchalt etch 100 initials) andany 2 

initial stencils ‘usable repeatedly) plus book- 
fet, $1.00. Extra stencils, 10c ea. Nothing else 
needed. Great fun; year-round profits. Order at 


once 
BOOKLET—*‘101 uses for Etchall’’—10c 


_ CRAFT SERVICE 
360 University Ave., Dept. 80 Rochester,N.Y. 
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Turn SUNK gam TIRES 



















The Most Sensational 
Business Opportunity 
Since 1929. 

Like turning lead into 
gold, hereis a business 
with gigantic possibili- 
ties. Factories, Clubs, 
Stores, Schools, 
Homes, spend millions 
every year for rubber 
mats. Think of your 
profit when a 

















Brand new. MAKES ly patented. Few men already start- 
ed report unprec edented success. Wm. Eagle writes 
“Can’t make mats fast enough. First week £- 
brought over 200 orders for $1.00 to $10.00 each. ry 
Flash from Harris says: “Orders enough to keep 
15 men busy all the time.’’ Gunter got big , 
order from County Commissioners and now re- ¢ 
ports: ‘‘Just signed up order for all grade 
an high pe hools. o wonder responsible 2 
men are throwing everything else asideto # 
establish loc ‘al gr RIX factories. 
COSTS NOTHING to get complete facts. 
Just send name and address. We’!! send 
description of simple hand machine that 
guickly slices old tire into Te show you how atented method 
forms strips into thick, springy, long-wearing FABRIX Mats—how five 
cents worth of Junk Tires makes a $2.00 ) Mat: how you can start on 
a reasonable investment and build a business so big, 30 fast, that it 
will take your breath away. Don't delay a minute. Write or wire to- 
day. All intormation is free. 























FABRIX, Inc., Dept. 62 
I show you how to greatly 
i ou LT nm ’ good job in a big poultry 
employer. My home-study course used by thousands. 32-page 


325 West Huron St., Chicago, lll. 

increase profits, start your 
plant. I train you at home in spare time quickly. Show you 
book, ‘‘How to Raise Poultry for Profit’’ comes to you FREE. 


own business, or secure a 
very latest methods. Give you facts worth money to yourself or 
Write today: HARRY M. LAMON, Pres., National Poultry 


institute, Dept. 206-B, Adams Center, N 





= MECHANICS 





& WELDERS 


Auto Mechanics and Welders are in big 
demand. Complete courses in arc 
and acetylene welding, meta! fin- 
ishing, body and fender bumping, 
spray painting and collision work. 
Special low rates. Write today. 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 

























ome 


Salaries of Men and Women in the Seocination pro- 
, fession of Swedish Massage run as h as $40 to 
\ $70 per week but many prefer to open th reir own of- 
fices. Large incomes from Dagtors, hospitals, sani- 
» tariums and private patients come to those who 
qualify through our training. Reducing 
alone offers rich rewards for specialists. 
» Write for Anatomy Charts, sample les- 
son sheets and booklet—They re FREE. 

THE College of Swedish Massag 

1601 Warren Bivd., Dept. 270, Chicago 























eltclemeyerrere) | 
at Home 


Go as rapidly as your time and abilities permit. 
Equivalent to resident school work—prepares for 
entrance to college. Standard H.S. texts supplied. 
Diploma awarded Credit for H. S. subjects alre: idy 
completed. Single subjects if desired. Bulletin on request. 

Specialized training is absolutely 

essential to Success today. Over 

150 noted Educators, Engineers and 

Business Men helped peogete our spe- 

cial instruction material, use y 

many resident schools and colle: ges, 

U. S. Navy and Province of ani- 
toba, Can. Train at home for best-paying lines as 
listed below. No interference with pa earn- 

ings while preparing for better jo 
American School, Chicago 


Mail Coupon for Information—No Obligation 


American School, Dept. H-246, Grexss ot Som, Chicago 
i Tell me how to train for success in line check 
) een School Course in 2 Yea 
' Air Conditioning 
' Architecture and Building 
' Automotive Engineering 
Aviation 


Electrical Refrigeration 
He hway Engineering 
ral Arts (College) 
Mechanical & ee 
ate Secre 
Professional Accounting 
incl. C. P. A. Coaching 
Radio and Television 
Salesmanship 
Steam Engineering 


aremnece ace, Priv. 


Engine: 


Diese! ete Law ae 
Drafting and Design 
) Electrical Engineering 








Name.... 
Address 








1938 





"EBRUARY, 
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oil and turpentine in equal parts, to- 
gether with enough dry coloring such 
as burnt umber or lampblack to give 
the desired tint. 


Water Stains from Shellac 


Q.—WATER spilled from our break- 
fast table has made white spots on the 
shellac-finished floor. How can these be 
removed ?—J. K. B., Sarasota, Fla. 

A.—ALTHOUGH you may have to scrub 
the floor with a varnish remover and 
refinish it, you might try wiping the 
spots with a cloth saturated in dena- 
tured alcohol. 


Cementing Joints in Leather 


H. G. R., HUDSON, N.Y. Joints in 
leather can be made with ordinary rub- 
ber cement of the kind used in repair- 
ing automobile tires. Roughen the sur- 
faces of the leather, apply a thin coat 
of cement, and allow it to dry thorough- 
ly. Do the same with a second coat of 
cement, then press the parts firmly to- 
gether. 


Tightening Nails in Plaster 


R. U., JEFFERSON CITY, Mo. When a 
nail that has been driven into a plaster 
wall becomes loose, it can be made rigid 
by the following method. Remove the 
nail, and wrap around it some sort of 
wadding that has been saturated in 
glue. Put the nail and wadding back 
into the hole, pressing in firmly. Use 
enough wadding to fill the hole formed 
by the loose nail. 


Estimating Shingle Nails 

Q.—IS THERE any rapid way of esti- 
mating the number of four-penny nails 
required for a shingling job ?—R. M. S., 
Paterson, N.J. 

A.—A REASONABLY accurate method 
of determining how many four-penny 
nails will be required for shingling is to 
figure the amount on the basis of five 
pounds of the nails for each thousand 
shingles to be used. 


Adjusting Gas Flames 


Q.—WHAT is the proper color for the 
flames on the burners of a kitchen range 
using ordinary commercial illuminating 
gas? I am anxious to get maximum 
efficiency for cooking.—K. R. O., York, 
Pa. 

A.—THE most efficient adjustment is 
obtained by turning the air shutter until 
the flame is of a greenish-blue color 
and as lively as possible. 


Painting Window Screens 


Q.—CAN you name several prepara- 
tions for preserving window screens? 
—M. C. L. 

A.—EITHER use regular screen enamel 
or an asphaltum varnish thinned out 
with turpentine. Boiled linseed oil, with 
a little turpentine and sufficient lamp- 
black added, is very easy to apply with 
a small piece of close-grained sponge. 
If the screen is of a galvanized material, 
alternate this treatment from year to 
year with spar varnish thinned out with 
turpentine. 
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The Man with 
the 


“Grasshopper Mind” 











i “Ought to put over that 
VA Mener- making mg. * 





| , Tid 
I siren ading 





know 
His mind nibbles at EVERY- 


this man as well as you 


f 
RSONSES PW 
wes es \ ‘7, 
OU know 
YOURSELF. 
THING and masters NOTHING. He al- 
ways takes up the EASIEST thing first, puts it 
down when it gets HARD, and starts something 


else. JUMPS from ONE THING TO AN- 
OTHER all the time! 
There are thousands of these PEOPLE WITH 


GRASSHOPPER MINDS in the world and they 
do the world’s MOST TIRESOME TASKS—get 
but a PITTANCE for their work. 


If you have a “Grasshopper Mind” you know 
that this is TRUE—and WHY. Even the BLAZ- 
ING SUN can’t burn a hole in a little piece of 
TISSUE PAPER, unless its rays are concentrated 
ON ONE SPO, 


Yet you KNOW you have intelligence 
ability. WHAT’S holding you back? Just one 
fact—one SCIENTIFIC fact—PROVEN and 
stated by the world’s foremost scientists and psy- 
chologists. You are using only ONE-TENTH of 
your real BRAIN-POWER! The mind like 
a muscle. It grows in power through exercise 
and use. It weakens and deteriorates with idle- 
ness. Increase your BRAIN-POWER and you 
will increase your EARNING POWER. 


But HOW? 
Send the coupon below for a copy of 
Mind Training.” 


and 


IS 


Merely gamble a posté age stamp. 
“Scientific 


This little book will tell you the secret of self- 
confidence, of a strong will, of a powerful mem- 
ory, of unflagging concentration, of keen imagi- 
nation—showing you how to banish negative 
qualities like forgetfulness, brain fag, indecision, 
self-consciousness, lack of ideas, mind wandering, 
lack of system, procrastination, timidity. 


Men like Sir Harry Lauder, Prince Charles of 
Sweden, Frank P. Walsh, former Lieutenant Gov- 
ernor Lunn of New York, and hundreds of others 
equally famous, praise the simple method of in- 
creasing brain-power described in this free book 
about Pelmanism. It has helped over 750,000 
OTHERS during the past 25 years! 

You have only A POSTAGE STAMP to lose 
by writing for your copy. You may GAIN thou- 
sands of dollars, peace of mind, happiness, inde- 
pendence! Don’t wait. Mail the coupon NOW. 


THE PELMAN INSTITUTE OF AMERICA 
Dept. 72, Pershing Building, New Rochelle, N. Y. 


THE PELMAN INSTITUTE OF AMERICA 
Dept. 72, Pershing Building, New Rochelle, N. Y. 


Please send me without oe your free booklet, 
“Scientific Mind Training.’ his does not place me 
under any obligation and no salesman is to call on me. 
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Alkalize with Alka-Seltzer .44::;. 


HEADACHES USED 
TOGET YOUR GOAT 
THEY ALMOST DROVE 











Many a bargain-buy in the New Classified 
Section beginning with this issue. See page 20 


WORK FOR_ THE 
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Odd Earthquake Lights 
Studied by Scientists 


OBSERVERS who have reported seeing 
globes and beams of fire, sparks, lumi- 
nous clouds, and flashes like lightning 
in the sky, during destructive earth- 
quakes, have finally been cleared of the 
charge of being victims of an over- 
active imagination. The phenomenon 
does exist, the latest scientific opinion 
concedes, though its cause remains baf- 
fling. 

“Earthquake lights” first were re- 
ported in the year 89 B. C. Twenty- 
eight years ago, an Italian, Prof. I. 
Galli, catalogued 148 luminous displays 
observed during earthquakes. Seismol- 
ogists remained skeptical, nevertheless, 
until the great Japanese earthquake of 
1930, when two members of the Earth- 
quake Research Institute of Japan wit- 
nessed at first hand one of the most 
vivid examples on record. They sup- 
plemented their own observations by 
those of 1,500 others. Most of the ob- 
servers saw the night sky lighted up 
with flashes resembling sheet light- 
ning, but of longer duration. Where 
the ground rocked most violently, at the 
center of the earthquake area, lights 
were seen dancing fitfully in every di- 
rection, and a row of balls of fire ap- 
peared in one part of the sky. On the 
east side of Tokyo Bay, observers saw 
beams like auroral streamers radiating 
from the horizon. In a suburb of Tokyo, 
the landscape was lit up more bril- 
liantly than by moonlight, and in the 
city itself, objects in an unlit room 
became plainly visible. Some observers 
reported the light as pale blue or white; 
others, as reddish or orange in color. 

Commencing just before the earth- 
quake, the luminous displays continued 
until some time afterward, reaching 
their height at the time of the most 
severe shocks. Weather records show 
there was no thunderstorm at the time, 
eliminating lightning as a possible ex- 
planation. Sparks from broken high- 
voltage electric wires could not have 
been responsible, as the lights were 
seen in many places where there were 
no such wires. The luminous displays 
apparently could be traced only to the 
earthquake itself. 


New Chemical Makes 
Clothing Stainproof 


CLOTHING made of fabrics treated 
with a new chemical is not only pro- 
tected against water, coffee, and fruit- 
juice stains, but can be cleaned simply 
by a brisk shaking. Bathing suits so 
treated will dry almost at once, and 
silk dresses and sheer stockings shed 
rain, muddy water, and other liquids by 
the easy expedient of shaking them 
out. Usual waterproofing methods close 
the spaces between threads with some 





such material as rubber. The new 
chemical combines with the surfaces of 
the fibers, causing liquids to run off 
them as rapidly as from a red-hot 
stove. It is reported to be equally suc- 
cessful on wool, cotton, silk, or rayon. | 
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P-A 


@ Such beautiful tone, and 
so easy to play! Just toucha 
key and blow normally; you 
can’t miss. Nothing to com- 
pare with these new P-A 
Saxes, Clarinets, Trumpets, 
and other P-A instruments. 
Fully guaranteed; your suc- 
cess assured. See your music 
dealer or write direct for 
beautiful free book. No 
obligation. Easy terms. 
Greatest fun, easiest with 
P-A. Write today sure. 1234 


PAN-AMERICAN 


204 P-ABidg., Elkhart, indiana 








































STUDY AT HOME 


Legally trained men win high- 

er positions and bigger suc- 
cess in business and public 
life. They command respect. 
Greater opportunities now than ever 
before. Big corporations are headed 
by men with legal training. 


More Ability: More Prestige: More Money 

We guide you step by step. You can train at home 
during spare time. Degree of LL. B. inferred. 
Successfal graduates in every section of the Uni States. e 
‘urnish all text material, including fourteen-volume ww Library. 
Low cost, easy terms. Get our valuable 64-page “Law inin; for 
Leadership’’ and ‘‘Evidence’’ books F’ cE. Send for them ° 
LASALLE EXTENSION, Dept. 283-L Chicago 














GET MORE REAL HELP FROM YOUR BOOKS 
AND COURSES. Learn the best way to plan your 
work and work your plan. Amazi new course 
teaches you “‘How to Study and ‘Work for Best 
Results.’’ Used oy home -study students, bysi- 
ness and trade schools throughout world. i} 
ie , price only $1, postpaid. Or C 5 D, plus postage. 
Satisfaction or money back, For free details m ! ey tceard. No 
obligation. e today! ept. 201, 432 
Plymouth Ct., Chicago. = 

























Make delicious, new ‘‘NON-GREASY'’’ Potato Chips 

at low cost. We furnish equipment and instructions. 
Potatoes plentiful and cheap. Groceries, markets, 
restaurants, taverns do the retailing for you. Profit 
large—unusually so. You can start this money-making 
business on a ‘‘next to nothing’’ outlay of cash. Write 
for Potato Chip Booklet. 

LONG-EAKINS CO. 
247-S High St. Springfield, Ohio 


EARN MONEY Make Color-glazed 
Concrete Products 
ss 








New, perfected low cost method. No mold 
or costly tools. You build your own equip- 

ment from plans we furnish. Easy to 
4 make pottéry, statuary, giftware—in 
A home or shop—to earn money. MEN 
; —Send 10c TODAY for details. 

NATIONAL POTTERIES COMPANY 
13 W. 26th St., Room 7, Minneapolis, Minn. 






















Tarn your talent Into Dollars. Develop your 


CARTOONING 


ability with personal instruction from an in- 

ternationally - known cartoonist. His excla- 

rt L sive, successful method of drawing and 

creating ideas makes it easy to attain success. 

Write for Free Booklet and details of this exceptional home-stady 
course. No salesman will call 


THE MATIONAL SCHOOL OF CARTOONING, 437-A Penton Bidg., Cleveland, 0. 





Earn Cash at Home! 


Raise giant patented mushrooms! 
We supply materials and instruct 
with pictures. Our 25 Coast-to- 
Coast branches buy all crops. Big 
FREE book, photos tell if your cellar, 
shed, barn, etc., suitable. Write to- 
day. (Established 1908.) 


UNITED MUSHROOM CO. 
3848 Lincoln Ave., Dept. 339, Chicago 
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KNOWLEDGE 
THAT HAS 
ENDURED WITH 
THE PYRAMIDS 4 


FOR THE 
OF LIFE 


WHENCE came the knowledge that 

built the Pyramids? Where did 
the first builders in the Nile Valley acquire 
their astounding wisdom that started man 
on his upward climb? Did their knowledge 
come from a race now submerged beneath 
the sea? From what concealed source came 
the wisdom that produced such characters 
as Amenhotep IV, Leonardo da Vinci, Isaac 
Newton, and a host of others? 


Today it is known that they discovered 
and used certain Secret Methods for the 
development of their inner power of mind. 
They truly learned to master life. This 
secret art of living has been preserved and 
handed down throughout the ages and to- 
day is extended to those who dare use its 
profound principles to meet and solve the 
problems of life in these complex times. 


This Sealed Book -- FREE 


Has life brought you that personal satis- 
faction, the sense of achievement and 
happiness that you desire? If not, it is 
your duty to yourself to learn about this 
rational method of applying natural laws 
for the mastery of life. To the thoughtful 
person it is obvious that everyone cannot 
be entrusted with an intimate knowledge 
of the mysteries of life, for everyone is not 
capable of properly using it. But if you 
are one of those possessed of a true desire 
to forge ahead and wish to make use of 
the subtle influences of life, the Rosicru- 
cians (not a religious organization) will 
send you A Sealed Book of explanation 
without obligation. This Sealed Book tells 
hew you, in the privacy of your own home, 
without interference with your personal 
affairs or manner of living, may 
receive these secret teachings. Not 
weird or strange practices, but a 
rational application of the basic 
‘ise laws of life. Obtain your com- 
- plimentary copy by addressing 
your inquiry to Scribe H.R.E. 


The ROSICRUCIANS 
(AMORC) 
San Jose, California 

















Send for 


yout copy 
TODAY 
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RADIO 





TELEVISION, 
You men who want to know the true facts 
about employment opportunities and re- 
quirements in radio and related industries 
should have National's new book —40 pages 


of information and illustrations 


Ac; NATIONAL SCHOOLS 
— NATIONAL SCHOOLS 


pt.PSR-2,4000 So. Figueroa Street, Los Angeles, Calif. 
Please Send Free Book 


our 
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| ing to the inventor. 














| reproductions of increased intensity and 
| clarity. A patented oxidizing process 


| approximately the same hour every 


Colored Fly Paper 
Attracts Insects 


F'LY PAPER in blue and red, instead of | 
the customary yellow, is the invention | 
of William S. Kell, of Upper Darby, | 
Pa. Moreover, the new paper contains 
blocks on which there is no sticky sub- 
stance at all. These blocks are criss- 
crossed by paths of rough paper, 
leading towards sections treated with 
the adhesive. Kell based his invention 
on the knowledge that flies are 
attracted by certain colors—including 
blue and red—and repelled by others, 
and that they prefer to walk on rough, 
rather than on smooth, surfaces. The 
ordinarily wary house fly is attracted 
by the colored paper, alights on it and, 
if it lands on an untreated section, 
seeks out the rough paths which it fol- 
lows to its doom. 


Whiskers Grow Faster 
in Warm Weather 


WHISKERS grow faster in warm 
weather than in cold, according to stud- 
ies made during the course of an entire 
year by Dr. Paul Eaton of the Florida 
State Board of Health. Dr. Eaton 
measured samples of his beard shaved 
from the same section of his face at 


day for a year. He found that the 
samples, washed clean of shaving soap 
and dried, measured on the average 
.305 millimeters in length in January. 
From February until September, the 
measurements, made under a micro- 
scope, increased until they were a half 
a millimeter. During the year, the en- 
tire growth of the experimenter’s beard 
was a little more than six inches. 


New Automatic Stove 
Prepares Entire Meal 


SEVERAL cooking compartments, each 
controlled by its own thermostat, make 
up a new type of stove that automati- 
cally prepares a complete meal. Foods 
are fed to the various compartments 
by individual conveyor belts that travel 
at predetermined speeds, and the 
amount and quality of the cooking are 
regulated by the speed of the belts and 
the temperatures within the compart- 
ments. The various dishes of a single 
meal are routed through the stove so 
that they all will be finished and ready 
for the table at the same time, accord- 
The device fries, 
roasts, boils, or broils foods as desired. 


Television Screen 
Made of Velvet 


TELEVISION screens of chemically 
treated fine velvet have been employed 
successfully. The cloth permits en- 
larging the viewing area, and gives 


renders the velvet suitable for the new 
use. 
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7 Days 
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a NewMan? 


LET ME START SHOWING 


YOU RESULTS LIKE THESE 
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y F.S., N.Y. 
For quick results 
| recommend 


“Recommend you 
for quick results!’’ 
—W. G., N. J. 
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TRIAL OFFER 


I could fill this whole 


magazine with enthusiastic 
reports from OTHERS. But 
what you want to know is 

‘What can Charles Atlas 
do for ME?"’ 


Find out—at my risk! 
Right in first 7 days I'll 
start to PROVE I can 
turn YOU into a man of 
might and muscle. And 
it will be the kind of 
PROOF you (and any- 
one else) can SEE, 
FEEL, MEASURE with 
a tape! 


FREE BOOK 


I myself was once a 97- 
pound weakling sickly, 
half-alive. Then I discovered 
“‘Dynamie Tension.’’ And [I 
twice won the title, ‘‘The 
World's Most Perfectiy De- 
veloped Man’’! 

I have no use for apparatus! 
“Dynamic Tension’’ ALONE 
(right in your own home) will 
start new inches of massive 


power pushing out your chest 
build up your shoulders to-cham 
pion huskiness — put regular 
mountains of muscle on your bi- 
ceps —free you of constipation, 
pimples—-make those stomach mus- 
cles of yours hard ridges! 

Make me PROVE it! Gamble a 
postage stamp. Send coupon for my 


FREE BOOK AT ONCE! Address me 
personally: Charles Atlas, Dept. 12, 
115 East 23rd Street, New York, N. Y. 
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FREE INSTRUCTIONS. 





FOR INVENTORS 


DON’T TELL ANYBODY the se- 
cret of your invention! Take steps 
i it’ in one evening. Extremely low cost. 





PATENT YOUR IDEA. Write im- 
mediately for two free books, 
“Patent Protection’’ and “When 
and How to Sell an Invention.” 
Fully explain many interesting 
oints to inventors and illustrate 
important mechanical principles. 
With books we also send “Evidence 
of Invention’’ form. Prompt serv- 


ice, reasonable fees, thirty-nine | 
ears’ experience. Avoid risk of de- | 


ay. Address: Victor J. Evans & 
Co., Registered Patent Attorneys, 


59-B, Victor Building, Washington, | 


D.C 


INVENTORS: WRITE FOR free 


copy “POINTERS ON PRO 
MOTING INVENTIONS.” _ Na- 
tional Service Bureau, Dept. K, St. 
Louis, Mo. 
HAVE YOU A sound practical in- 

vention for sale, patented or un- 
natented? If so, write Chartered 
Soalenee of American Inventors, 
Dept. 3-A, Washington, D 
INVENTIONS PROMOTED. 

PATENTED. or Unpatented. 


Write Adam Fisher Company, 183 | 


Enright, St Louis, Mo. Be ae 
PATENT SEARCH §2.00. WE sell 

inventions. Peldyne Company, 
Engineering Building, Chicago, Il- 
linois. 





PATENT ATTORNEYS 





INVENTORS: SEND IMMEDI- 
ATELY for your copies of our 
new free books, “Patent Protection” 
and “Suggestions on Selling an In- 
vention.” Sixty-eight pages of in- 
teresting facts. They tell how Pat- 
ent Laws protect you; kind of 
sketch or model needed; simple 
steps to take without cost; how suc- 
cessful inventors have secured f- 
nancial assistance; show interesting 
inventions; illustrate important me- 
chanical movements. With book we 
also send free Evidence of Inven- 
tion form to help estabish date of 
disclosure. Prompt service, reason- 
able fees, special deferred payment 
plan. Strictest secrecy. Thirty-nine 
years’ experience. Highest refer- 
ences. Write us today. The facts in 
our books are worth money to the 
man with a good invention. Ad- 
dress: Victor J. Evans & Co., Reg- 
istered Patent Attorneys, 58-B Vic- 
tor Building, Washington, D. C. 


INVENTORS. DO YOU feel you 
have a valuable invention? A 
novel invention may produce some- 
thing salable if patented. Are you 
groping in the dark—getting no- 
where? Learn how other men with 
inventions attained success. Write 
for our FREE Book, ‘‘Patent Guide 
for the Inventor’ which tells you of 
helds where inventions bring profits 
if they are good patented ones. 
CLARENCE A. O'BRIEN & HY- 
MAN BERMAN, Registered Patent 
Attorneys, 697-A Adams Building, 
Washington, D 
INSTRUCTIONS “HOW TO Es- 
tablish Your Rights’’ and form 
“Evidence of Conception’ sent 
Free! Lancaster, Allwine & Rom- 
mel, 413 Bowen Building, Wash- 
ington, D. C 
INVENTORS—SEND FOR free 
copy my 72-page book on patents. 
Reasonable terms. Prompt action. 
Confidential, personal service. L 
Randolph, Dept. 340-A, Woshine- 
ton, D. C. 
WE SUCCESSFULLY SELL in- 
ventions, patented and unpatent- 
ed, Write for proof and tell us what 
you have for sale. Chartered Insti- 
tute of American Inventors, Dept. 


3-B, Washington, D. C 
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Atemsco, Box 213R, Flushing, 
GET YOURSELF A 1938 —a 


“Certification Of In- 
’ and two Free books. 





tions and —— our Deferred Pay- 
) Prepare immediately. 
Registered Patent Influence unnecessary. 
Over 62 years : 
rience serving inventors all over the 
Write for free books Today! 
C. A. Snow & Co., 2700 Snow Build- 
ing, Washington, D. ¢ D. 
“INVENTOR’S 
CONTAINING 


movements and 


tions and sample coaching FREE. 
Write today sure. Franklin Insti- 
M49, Rochester, 
RADIO ENGINEERING, BROAD- 
aviation and police 
_ servicing, marine and Morse 
telegraphy taught thoroughly. 
atalog free. Dodge’s 


GUIDEBOOK™ 


“Record of Invention’’. 
B. Ledermann, 
engi 154 Nassau Street, 
PATENTS—TRADE pgo ORRESPONDENCE 

Preliminary advice, book and dis- | 


> Books sold or rented. 
Personal service. 


Money-back guarantee. 
Free Catalog a 4000 Bargains 


closure form free. 
Irving L. McCathran, 


Registered Patent Attorney. 
—“PATENT gf ih edetetccndl 


Pisgah, Alabama. 
AUTHENTIC HENRY y SYSTEM. 


Box 554, Wor- 





MODERN WOOD ) SCULPTURE. 


Highest references. 
carving statues, $1.00. Lee Wood, 


Coleman, Patent Lawyer, 724 Ninth 
, Washington, D. C. 








CHEMICALS & APPARATUS 








KEEP COOL WITHOUT 
Ice-Ola Artificial Ice keeps food, 
house offers chemicals and appa- 

ratus of professional quality at low- 

est school prices. 
for FREE illustrated catalogue and 


Costs only a few 


Formula, $1.00. Send 3c postage 


ANALYSIS. RESEARCH. York igor Ce., 


EST guaranteed formulas. 


GIBSON LABORA 
, FA-1142 Sunnyside, Chi- 


HANDBOOK FOR CHEMICAL 


dreds of experiments, 
Reading Scien- 
tific Company, Reading, Pa. 
FREE PLANS FOR 
natural gas generator. 
Bunsen Burner for natural gas, ¢~ 
velops up to 2000 F., 
Angelus Mfg. Co., 
885, San ‘Angelo, Texas. 
MAGIC CHEMICAL | SUBMA- 
RINE, three issues chemical mag- 


GUARANTEE D 
NEW F ast Sellers. 
Catalogue FREE. 
, 500 Park Ridge, Illinois. 
FORMULA TO FIGURE winding 
for Three Phase Induction Mo- 


stays lit! $1.00 


Kansas City, Mo. ne oreeiaa 
FORMULAS—LATEST MONEY 
. Literature Free. E 
, 4042 N. Keeler, i . 
FORMULAS, CHEMICALS, CON- 

TAINERS. Literature free. 
rand Chemical Co., Ty ls 
MONEY MAKING FORMULAS 2c. 

Send for list. Address Ben “ey 





chemical catalog, everything for 25c 
Clinton Chemical 


CHEMICALS. 5c. 
CATALOG E 
Laboratories, Everett, 


RUBBER LATEX. “DIME _brings | 


. QUANTITIES. 








75-1245 AMPERE ARC WELDER 
from Dodge generator. Complete 
plans and valuable catalog 35c. 50 
other generator changes. LeJay 
Manufacturing, 223 LeJay Bldg., 
Minneapolis, Minn. 
MOULDS TO CAST lead soldiers, 
244 different kinds. Send 5c 
stamp for illustrated ran. Ct. 
Schiercke, Ghent, 


ELECTRIC ARC WELDER. only 
22c a day! Sensational Common- 
wealth all-purpose, heavy duty, con- 
tinuous operation Arc Welder only 
$5.75 down—balance payable over 
10 months from profits. Handles all 
welding—lightest sheet metal to 
heaviest castings. Operates from 
any electric socket. Complete, noth- 
ing else to buy. 10-Day Trial. De- 
tails FREE. Commonwealth, Dept. 
E-78, Cincinnati, Ohio. 
LEARN TO WELD—110 volt elec- 
tric torch produces a 3 inch flame 
similar to an acetylene welder. 
Welds all metals including alumi- 
num and pot metal. A _ splendid 
machine for student training. Com- 
plete with all accessories, instruc- 
tions and necessary materials— 
$12.50. Apollo Mfg. Co., Dept. E., 
one Union Ave., Memphis, Tenn. 
‘ACETYLENE WELDING 
EQUIPMENT, $25.00 to $50.00.” 
Box 331, Hamilton, Ohio. 


BLUEPRINTS & PLANS 


BLUEPRINTS FOR CHEST of 

twenty drawers. Very handy for 
home workshop. $2.00 postpaid. 
Craftco, Box 92, West Springfield, 
Mass. 


HOME CRAFTSMEN 























20 FULL-SIZED LAWN ornament 

patterns of animals, birds, etc. 
25c. 20 full-sized silhouette pat- 
terns 25c. 20 full-sized novelty pat 
terns of book ends, door stops, etc., 
25c. Modern Woodcraft, Saginaw, 
Michigan. 
DESIGN YOUR OWN furniture. 

Our complete course shows you 
how. Only $8.50. Invaluable to 
home craftsmen. Write for descrip- 
tive folder. Klok Institute, 430 
Lyon, Grand Rapids, Mich 


JIG AND BAND Saw Mindea. ot etc. 

One dozen assorted Jig saw 
blades 30 cents prepaid. Literature 
upon request. Homecraft Supply, 
Box 101, Aurora, Illinois. 
PLASTICS, BRASS, ALUMINUM, 

Dowmetal, monel, stainless steel, 
gears, etc. New catalog now ready 
10c coin. Hobby Supply House, 
Box 2014, Pittsburgh, Penna. 


KNOCKDOWN FURNITURE, 
LUMBER, panels, plywood. Send 

10c for catalog. Giles & Kendall 

Co., Box 575, Decatur, Alabama. 








Eastern Latex Labs., Box 53 Dept. 
EDUCATIONAL & INSTRUCTION 5 A 2 re 
ANALYSIS. RESEARCH. NEW- 

EST guaranteed formulas. i 





INCOME FROM YOUR camera in- 

stead of expense. 
course teaches you to make photo- 
graphs for magazines, 


Low cost home 
, FD-1142 Sunnyside, 





Earn good money wherever you live. 


WELDING, SOLDERING 





DODGE ARC-WELDER. 


500,000 USED TECHNICAL AND 

business books. peres, direct current from old North- | 
2 volt automobile gen- 
120 amperes from one gen- 
, using one-eighth electrodes, 
three-sixteenths elec- 
trodes from two generators etc. Low 
u keep. Results 


"332 7 onhoten 


BUSINESS INVESTI- 

GATOR. Earn good fees i in B shoee- 
ant spare-time work. 
ness Deseuve System, 


a. Welders Club of America-W, 
Merchandise Mart, i 


rdvertisements in this magazine. 


ELEC. SUPPLIES & EQUIPMENT 





AUDEL’S HANDYBOOK OF 
electricity. For Engineers, Elec- 
tricians, Students and all interested 
in Electricity. A quick, simplified, 
ready reference, giving complete in- 
struction and practical information. 
Easy to understand. A reliable au- 
thority and a handy helper that 
answers your questions. 1340 pages 
2600 Illustrations. Price $4.00, Post- 
paid. Money back if not —-. 
Theo. Audel. Publishers, 49 W. 
St., New York. 
ELEVEN 14-HP GENERAL Elec 
tric Motors, 60 cycle 1 phase, 11! 
Volts, 3450 RPM like new, $8.2 
each. Send check to Erie Electric 
Motor Company, 124 Church, Buf 
falo, N. Y. 
ELECTRIC PEN ENGRAVES a! 
metals, dollar prepaid. Hudso 
Bros., East Syracuse, N. Y 
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BOATS, OUTBOARD MOTORS, 
ETC. 





“SHIPMODELER HELPS” 
BOOKLET and Fittings Cata- 
logue, 25c coin. CRAFTSMAN, 
1208 Wilshire, Santa Monica, Cali- 
fornia. 
USED OUTBOARD MOTORS. 
All Makes, Parts and Accessories. 
Used propellers. Details for stamp. 
Outboard Headquarters, 305 Atlan- 
tic Ave., Boston, Massachusetts. 
SHIP MODEL CONSTRUCTION 
sets, blueprints. Largest and fin- 
est selection of separate fittings. 
Leading Manufacturer of model rac- 
ing yacht fittings and sails. Send 








20c (coin) for illustrated catalog. | 


A. J. Fisher, 1002-S Etowah Ave., 
Royal Oak, Mich. 
BUILD A BOAT by the Welch 
System. Have America’s finest 
and save on the cost. Send 10c for 
Welch System Catalog showing 
many designs; boat kits, 
and marine equipment. 
Company, Station K-9, Milwaukee, 
Wisconsin. 
FORD MARINE CONVERSION 
parts and kit assemblies for all 
Models A, B and V8 either do- 
mestic or foreign. Catalogue 25c 
(coin) Osmithson, 3105 Rosehill 
Street, Philadelphia. 
BOAT BLUEPRINT PATTERNS. 
Illustrated catalogue 10c. Cleve- 
land Boat Blueprint Co., Station A, 
Cleveland, Ohio. 
KAYAKS, BLUEPRINTS. ILLUS- 
TRATED catalogue 10c. Viking 
Kanoe Co., Merrick, N. Y. 


FIELDGLASSES, TELESCOPES & 
MICROSCOPES 


“TELESCOPES, MICROSCOPES, 
BINOCULARS. Absolutely low- 
Hobby 

















est prices. Catalog free. 
Man, West State Street, Jefferson, 
lowa’’. 





USED MICROSCOPES, BINOC- 
ULARS, astronomical telescopes 
—Bought, sold, repaired. Send 10c 
for list. Rasmussen, P. Box 294, 
Amsterdam, N. 
BUILD REFLECTING TELE- 
SCOPE. Catalog Free. 
tions 10c. Optical Laboratories, 
Larchmont, New York 





BUILD POWERFUL , ASTRO- | 


NOMICAL Telescope. Complete 
plans, diagrams, 25c. Free catalog 
1f microscopes, telescopes, binocu- 
lars, mineralogy, chemistry. Teeko 
Laboratories, Evanston, Illinois. 
TELESCOPES, MICROSCOPES, 

BINOCULARS. Lowest prices. 
Optical catalog free. Brownscope 
Company, 5 West 27th Street, New 
York. 
LOWEST PRICES ON telescopes, 

binoculars, microscopes. Free Cat- 
alog. Hobby Man, State Street, Jef- 
ferson, Iowa. 











AMERICAN POLICE 
JIU JITSU 





KNOCK-EM-COLD! Learn police 
Jiu Jitsu! 36 secret knockout 
blows without fists, many one-fin- 


gered, headlock breaks, etc. New 
complete illustrated course by 
world-famous instructor, only 15c 
today Jorgensen, Maritime 


m 3 
Bide. Seattle, Wash. 
INVENTIONS WANTED 


MALL INVENTIONS WANTED 
by manufacturers. I'll help you 
ell your invention. Write for free 
ircular. S. Hull, 7829-M Euclid 
Avenue, Cleveland, Ohio. 


CASH FOR UNPATENTED ideas. 
Stamp appreciated. Mr. Ball, 
1441-B Pleasant, Chicago. 














RUBBER hn AO OFFICE 
SUPPL 





CUSHION RUBBER STAMPS. 2 | 


lines 25c, 3 lines 35c. Stamp 


Works, Hastings, Nebraska. 





| shaw, 3214 


motors | 
Welch Boat | 





Instruc- | 








PRINT YOUR OWN cards, sta- 


tionery, circulars, advertising. 
Save money. Easy rules furnished. 
Print for others, m1 profits. Junior 
outfit $8.85; job “ag $11. De- 
tails free. Kelsey , B-8, Meriden, 
Conn. 





BUY YOUR PRINTING equipment 
from one who started a large 
pate business with a hand press. 
resses, type and supplies. Catalog 
free. Globe Press Co., Dept. E, 2608 
Lawrence Ave., Chicago. 


| LEARN 2 
PRINTING OUTFITS & SUPPLIES | ee | 


LY at home. Easy practical plan. 
No text books. Common school ed- 
ucation sufficient. Interesting book- 
let and requirements free. Page- 
Davis School of Advertising, 3601 
Michigan Avenue, Dept. 1742, Chi- 
cago. 

INCH DISPLAY ADVERTISE- 

MENT 30 magazines year $24. 








Wood’s Popular Services, Atlantic 
City, (N. J.) 
33 WORDS, 25 MAGAZINES, 


THREE months, $2.00. Goodall, 
742 Market, San Francisco. 





PRINTING—ALL KINDS, quality 
work. Low rices. Samples. 
Michaels Press, Box 103F, Station 
W., Brooklyn, N. Y 
GOOD USED COMPLETE equip- 
ment pages catalog free. Brad- 
Huron, Chicago. 








MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 





MAGIC THAT’S DIFFERENT— | 


Big illustrated catalog and cash 
coupon, 25c. Haenchen, 1732 NW 
29th, Oklahoma City, Okla. 


FREE! MAGIC CATALOG 500 
Tricks. Amaze, Mystify friends. 
Write today! Lyle Douglas, Sta- 
tion A-1, Dallas, Texas. 
FREE TRICKS! JOIN Magicians’ 
Fraternity! Monthly magazine, 
sample 10c. International Magi- 
cians, Mt. Morris, Ill. 
BE A MAGICIAN. Large profes- 
sional magic catalogue latest tricks 
25c. Cash paid for complete Tarbell 
magic courses. Write, Ireland 
Company, 109 N. Dearborn, Chicago. 

















FARM & FARM LANDS 





EQUIPT FARM, SITE for cabins, 

50 acres on state highway, 40 min- 
utes drive to cities; good 5-room 
house, basement barn, hen houses; 
stream, timber, fruit; only $2300, 
terms, including horses, 8 cattle, 





TAXIDERMY 








SPORTING GOODS, FISHING 
TACKLE 





HUDSON BAY BLANKETS, In- 
dian pack baskets, camp stoves, 
knives, compasses, outdoor equip- 
ment. Free catalog. Howe Fur Co., 
Box PS, Coopers Mills, Maine. 
FOR BANK AND Boat fishing, 
folding. Carry in tackle box or 
ocket. Send $1.00 each. Howard 
resler, 507 Patterson St., Parey, 
Ohio. 
WRITE FOR TACKLE specialties 
catalog. Braidwood Tackle Sales, 
Perth Amboy, N. J 











LEARN BY MAIL to mount birds, 


animals, fish, game heads. Also 
tan skins and make marvelous 
Krome-Tan leather. Only Taxi- 


dermy School in the world, founded 
1903, over 250,000 students. Rush 
postcard today for Free Book, 48 
pages. Special low rates now in ef- 
fect. Northwestern School of Taxi- 
dermy, 339 Elwood Bldg., Omaha, 
Nebraska. 
GLASS EYES. TAXIDERMISTS’, 
furriers’ supplies. Lowest prices. 
40 page catalog free. Write today. 
Elwood vane Company, 228 Smith 
Building, Omaha, 
WORLD’S MOST AMAZING book 
of rare and secret information. 
Recipes, formulas and secret proc- 
esses for making household and 
commercial products $1.00 postpaid. 
Eugene Watson Dept. C28- 353- 4th 














Ave., New York. 
MOTORCYCLES FOR SALE 
MOTORCYCLE’ BARGAINS, 


OW SSE peice, bargain sheets | 


for stamp. torcycle accessories. 
Rochester Harley Davidson Corp., 
129 W. Main St., Rochester, N. Y. 


SEND 15c for ILLUSTRATED 

Used Motorcycle Catalog. Bar- 
gains. Largest stock, genuine In- 
dian Parts and Motorcycles. Indian 


Motorcycle Sales, Kansas City, Mo. 





impiemenes a Ge boone 
catalog 255 
4th Ave., New York. rls tm 





“MARYLAND-VIRGINIA FARM 

Agency, 218 Munsey Bldg., Bal- 
timore, Maryland. Send for new 
list—Stock, Dairy, Fruit and Poul- 
try Farms. Chesapeake Bay Water- 
fronts.” 





PROFITABLE OCCUPATIONS 





MUSHROOMS: GROWN AT 
home with newly patented To- 
bacco Stem Spawn. Good market all 
year. Book, Pictures, Free. Tells 
all about this profitable business. 
Write Home Growers Service, Dept. 
A, West Chester, Pa. 
SOILLESS AGRICULTURE, 
RAISE tomatoes, potatoes, flow- 
ers, etc., in shallow tank of water 
containing 21 chemicals. Tomato 
vines 20 feet, bear for year, 20 
pounds per vine, quality better than 
soil grown. Instructions, formula 
$1.00. Purdy’s Chemicals, 1852 E. 
Slauson Ave., Los Angeles. 
RAISE ANGORA WOOL rabbits! 
asy, profitable. ool brings 
$3.00 to $6.00 lb.! Catalog free! 
Rabbit Farms, Sharon, Washington. 
PEARL GROWERS WANTED. 
“How To Grow Pearls In Bed- 
rooms, In Shellfish.’’ Postal brings 
information. Pearl Scientists, Wood- 
land, New York. 














POULTRY & SUPPLIES 





MAKE MONEY WITH poultry. 

Read America’s biggest poultry 
magazine. Learn how leading poul- 
try raisers succeed. Only poultry 
magazine operating its own experi- 


mental farm. Three years $1.00, 9 | 


months trial 25c. Poultry Tribune, 
Dept. C-91, Mount Morris, III. 





ADVERTISING 





NEW $3.75 AUTOMATIC ADD- 
ING machine. Fully guaranteed. 





}assett, Box 302E, Altadena, Cali- 
rnia. 
LINES 25c, 3 


STAMP Works, Centerport, N. Y 


LINES 35c. | 
. | cy, 22 W. Jackson, Chicago. 


ADVERTISE PROFITABLY: $15 
Sunday | 


REACHES 6,000,000 
newspaper readers with 24 word ad. 
Newspaper, magazine, mailing-list 
ratebook free. Chicago Union Agen- 





LEARN VENTRILOQUISM, 3c 

STAMP brings particulars. Smith, 
_ 684, 125 N. Jefferson, Peoria, 
HYPNOTISM. 

METHOD Course 25c. 
stitute Hypnotism, 
Ridgeway, Chicago. 





COMPLETE 20 
Lonk In- 


P-2984 North | 


COMBINATION OFFICE FORMS 


COMBINATION MAIL, AIR mail, 

telegrams, letterheads, and en- 
velopes. Electron Prints, New Or- 
leans, La. 








HOBBIES, COLLECTIONS 


KNITMASTER MACHINE 

MAKES knitted articles quickly. 
$1.98 plus postage. Send stamp for 
literature. Ainslie Co., 738 Grand 
St., Brooklyn, N. Y. 








WIND ELECTRIC PLANTS 





BUILD WIND LIGHT plant. We 
show you how. Complete plans 
and valuable catalog 10c. Wind 
a parts, welders, electric fences. 
ejay ae, & 623 LeJay Bldg., Min- 
neapolis, in 





HUNTING 


ShOOT ELK ON my private pre- 
serve. Discriminatin hunters 

oy. Basil M. Spring, Swain, New 
ork. 








TOBACCO 


FREE SMOKES—TELL me your 

favorite brands of Tobacco, Ci- 
gars, Cigarettes. I’ll send FREE 
samples and show you better smokes 
for less money. Pete Moberly, Box 
1047, Owensboro, Kentucky. 


AUTHORS’ SERVICE 


SHORT STORIES REVISED, 

typewritten, marketed. Details 
free. Hursh Service, Box §-1013, 
Harrisburg, Penna. 














STUTTERING AND STAMMER.- | 


ING corrected at home. Descrip- 
tive booklet free. Paul J. Wolfe, 
Box 52, Pittsburgh, Penna. 





MACHINERY, TOOLS & SUP- 
PLIES 


D GOLD, WATCHES, 
JEWELRY. PRECIOUS STONES 


BANKRUPT STOCK WATCHES 

—diamonds. Save 75%. Stamp 
brings catalog. Pp, McGerty- 3, 
Manhattan, Kansas. 








A SURE CURE for clogged drains. 
This tool sells on sight. Get a 
city and become independent. Silent 
Valve Co., 3420 Fletcher Drive, Ea- 
gle Rock, "Calif. 
PLASTICS—50 CENTS BRINGS 
catalog and 12 pieces Catalin to 
make useful novelties. Fanwood 
— Dept. S. Scotch Plains, 





CHARTERS 


DELAWARE CHARTERS: COM- 

PLETE service $35. Submitted 
Forms. Chas. G. Guyer, Inc., Wil- 
mington, Del. 





MISCELLANEOUS 


CASH FOR USED microscopes, 

binoculars, slide rules, drawing 
sets, Cameras, surveying, scientific, 
and musical instruments, tools, mo- 
torboat equipment. Highest prices 
paid day shipment received. Satis- 
taction guaranteed or shipment 
promptly returned. ELMAN’S, 2300- 

VanBuren, Chicago. 


WRITE A BETTER signature. 
Yours written twelve different 
styles; personal letter of advice, in- 





structions, 50c. Expert 
Penman, 885 N. Holliston, Pasa- 
dena, Calif. 





CAPITAL 


HOW AND WHERE to obtain cap- 

ital fully explained, free particu- 
lars. Star Service, Wapakoneta, 
Ohio. 








FIREARMS 





MUZZLE LOADING RIFLES and | 
Field and | 


shot guns for Target, 
Game. Specify wants and let us fill 


| them. Accessories list ready. E. M. 


Farris, N&W Ry., YMCA, Ports- 


mouth, Ohio. 





LANGUAGE OUTFITS 





LANGUAGE SETS SOLD, rented, 
exchanged, purchased. Hanfling, 
T-799 Broadway, New York. 





FREE LITERATURE HOW to lo- 
cate buried treasure and minerals. 

Fisher Laboratories, Palo Alto, Cal- 

ifornia. 

TRIANGLE CHART SOLVES tri- 
angles by inspection. Send 25c in 

silver. P. O. Box 764, Detroit, Mich. 








SURVEYING INSTRUMENTS 





GUARANTEED FACTORY RE- 

BUILT transits and levels for 
rent (with purchase option) or sale 
(cash or terms). Order now before 
prices advance. We will repair, 
trade in, or buy your old instru- 
ments. Ship prepaid for estimate and 
valuation. Write for List PS-32 and 


WATCH THESE COLUMNS EVERY MONTH 
FOR BETTER WAYS OF SPENDING YOUR TIME. 


"EBRUARY, 1938 


Plevie mention Poputar ScIENCE MONTHLY when answering advertisements in this magazine. 





complete information to Warren- 
Knight Co., 136 N. 12th St., Phila- 
delphia, Penna. 
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WIN SUCCESS WITH 
A HANDSOME 








85° of success today is 
due to personality and 
ability to influence others 


IM APROVE YOUR APPEARANCE 


That pale, pasty, inefficient, indoor look is a 
business and social handicap. Why put yourself 
at such a disadvantage when you can get that 
handsome, healthy TAN everybody admires right 
in your home? In 10 days, you can radically 
improve your appearance—look like a million 
dollars—as if you had just returned from Palm 
Beach! 


10 Times as Effective as Sunlight 


We are the first company in 
the United States to make a 
Double Arc Lamp (4 carbons) 
of this power at a price so low 
that it is within the reach of 
everybody. Instead of only two 4 
carbons, this utterly new type 

Sun Lamp has four carbons. It 
works twice as fast as single 
arc Lamps. In about 4 minutes, 
20 inches, it gives the equivalent 
minutes in mid-summer sunlight. Shuts off au- 
tomatically. The new PALM BEACH LAMP 
helps increase youthful vigor and vitality. Tends 
to stimulate glandular function. Remarkably 
beneficial in some skin troubles. Often decid- 
edly effective in listlessness and anemia. Chil- 
dren respond rapidly. Invaluable in the treat- 





at a distance of 
effect of 50 


ment of rickets. For any specific ailment be 
sure to consult your physician. 

As Little as $1.00 Down 

The PALM BEACH SUN LAMP (De- 

7.50 Luxe Model) costs no more to operate 

$7. than single-arc lamps. Carbons and cur- 

rent cost less than two cents per treat- 

up to ment! Easy payments, if you desire 

$14.95 This double carbon, doubly efficient sun 

. lamp costs but $14.95. Other models as 


low as $7.50 


SEND NO MONEY—TRY 


Pay down as little as one dollar 
days. If not completely satisfied, 
your money will be refunded. 
FREE BOOK Big illustrated 24-page book 
tells how to double power of 


your personality, increase success, improve ap- 


IT FREE 


Use lamp ten 
return it and 


pearance and health. Absolutely free. Mail cou- 
pon “ome Division, Keene Chemical Co., Inc., 
Dept. P.S. 2, 206 East 23rd Street, New York, 


PALM BEAC 


.T Fak ow aay 


SN AMP 





Lamp Division, Keene Chemical Co., Inc., 
Dept. P. S. 2, 206 E. 23rd St., 
New York, N. Y. 
book and full 
on PALM B 


details of FREE 
EACH SUN LAMP. 


Send free 
TRIAL OFFER 


Name iia 
Please write Mr., Mrs. or Miss) 
Address 
City TE aT RR a 
This is not an order—Ship nothing C. O. D. 


PULAR SCIENCI 


24 Please mention Pi 























MONTHLY when answering adit 


Salt Water Turns On 
Lifeboat’s Lights 


Goop electrical conductivity of salt 
water is the basis of an invention by 
| Gunnar A. F. Winkler, of Worcester, 
Mass., to insure the automatic lighting 
of a lifeboat light as soon as the craft 
is launched from a sinking ship. Many 
lives have been lost in past wrecks be- 
cause the lifeboats have been difficult 
in the darkness of a stormy 
Automatic lights on the boats 


to see 
night. 
would make them easily found and 
would guide swimmers to them. The in- 
ventor has incorporated a well in the 
generator which supplies current to the 
lights. As soon as the lifeboat strikes 
the water, this well fills with the brine 
which bridges the gap in the electrical 
wiring and lights the lamp. The light 
stays lit until the boat is hauled out of 
the sea. The salt water then runs out 


| of the generator well and breaks the 


circuit, automatically turning off the 
lamp. 


Find Missing Element 
With Spectrograph 


ELEMENT number eighty-seven, the 
next to the last of the missing elements 
in the periodic table worked out accord- 
ing to relative atomic weights, has been 
discovered in France by Horia Hulubei, 
according to an advance announcement 
made by Dr. F. R. Hirsh, Jr., of the 
California Institute of Technology. The 
discovery was made possible by the use 
of a delicate instrument, known as the 
curved-crystal focusing spectrograph, 
so sensitive that it can detect one part 
of a given element in 10,000,000,000 
parts of a chemical or mineral sub- 
stance. Dr. Hirsh, one of the seventeen 
or eighteen scientists who have been 
hunting the previously missing element, 
predicted that ekaiodine, the sole ele- 
ment yet to be discovered, may also be 
isolated by the same spectrograph ap- 
paratus. 


Signal Device on Bus 
Reports Its Position 


COILED WIRES on bus roofs in London, 
England, now enable a central despatch- 
ing office to keep track of the vehicles 
throughout their runs. At intervals 
along the route, the busses pass under 
single wires stretched across the street. 
These wires pick up electric signals 
given off by the coils, which are 
charged with alternating current, and 
transmit them to the despatching office 
over ordinary telephone circuits. As 
2ach roof coil is tuned to a different 
electric frequency, it gives off a signal 
which distinguishes it from all others. 
Thus, in the manner of the block sys- 
tem on a railroad, the coils and sus- 
pended wires enable the bus despatcher 
to identify all of the vehicles and to 
know the approximate location of, any 
one at any given time. 


ertisements in this magazine 

















| ment in this new field. 







% OF \wd 
PLEASURE or PROFIT 


_—— r profitable business or 
fascinating 'b bobby, at home under 
guidance of rs. No previ- 
ous experience ay te a school 
geneaiine sufficient. Many earn while learn- 
zs ig, Our Sraction? sae qootheds also —_ 
w itions U nm om 
fe "Soupen Relow at aus ‘or free 
‘Opportunities in Modern 
particulars and requirements. 
_ See i de 
AMERICAN SCHOOL ¢ OF PHOTOGRAPHY 
3601 Michigan Avenue Dept. 1362 hicago, i. 
Send booklet,  epervanities in Modern Photography’’, full particu- 
lars and requiremen 
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1001 Repairs In Home, 
Auto, Farm For Only 


New plastinoid “putty” — 
$O-LO — fills cracks, holes 
in tires, shoes, boots—any- 
thing of rubber, leather or 
cloth. Spreads on like butter. 
4 Dries tough. Waterproof, flex- 
ible, non-skid. Won't come off 
— guaranteed! 25c package FA. 
(25 repairs) shows ™ any uses. 
Get S$O-LO at 10c 
or hardware stores. 











Silver Only 

S BIG FUN. You apparently see thru 
clothes, wood, stone, any object. See bones 

in flesh. FREE PACKAGE radio picture films, take pictures 
without camera. It's hot stuff! | package with each 25¢ order. 
Not sold elsewhere. Order now. MARVEL MFG. CO., 
Dept. 76-A, NEW HAVEN, CONN. 


4 

S WIRELESS Poeke 
GO” TUBELESs ® » 4 
» BATTERYLESSU ULL. 


WORLD'S SMALLEST REAL PERFORMING 


Amazing midget radio 
weighs only 3 ozs. com- 


plete. Receives stations 
No static or interference Nothin to adjust 
TIR: SIGN! N 


3 for 25¢ 


























with clear beautiful tone. 


or wear out, ae last for y< oars os ELY NEW Not to 

be confused with « pene so-called ‘‘Pocket Radios’’. oon ic and pro- 

grams COME DIREC: LY FROM GRILL “oF RADIO. Has patented 

new ‘‘Speakophone’’ which gives more volume ar ic NOTA 
OY. Tunes broadcast bands, police and airplane 

radio sensation of the year. Abso lute ly ¢ oe le ne 

use in hotels, autos, boats, bed, et TAKES ONL YA 

CONNECT —no m hook-ups toany «urrent and no ext s 

ISFIED OWNERS; 'R SPORT wonderfr| service in ALL PARTS OFT c 

WORLD! THESE ARE FACTS. Beautiful two color cabinets in six colors. 


Pay postman only $2.99 plus 


SEND NO MONEY! 





postage on arrival or pond 
ash) and yours will be sent postpaid. GUA 
"EED. C om be used by anyone. A most unusual! value. ORDER i 


TINYTONE RADIO CORP., Dept. PS-2, Kearney, Nebraska 


AIR CONDITIONING 





Air Condition- 
ing is the next 
big industry. 
Mark that pre- 
diction! Its op- 
portunities are 
as big in win- 
ter as in sum- 
mer. Plumbing and heating engineers must know 

r Conditioning—the field in its broader aspects 
fonthen ambitious men. And a new, up-to-the- 
minute course on Air Conditioning now offered 
by the I. C. S. will help you qualify for advance- 
ull information — FREE. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 7628-J, Scranton, Penna. 





Explain fully about your course in the subject marked X: 


(1) AIR CONDITIONING 


CD Chemistry ) Accountancy 
0 Radio C) Advertising 
0 Aviation () Electrical Engineering 
0 Refrigeration ; Drafting 

Inventing and Patenting [| Show Card Lettering 
0 Architecture C) Good English 


HOMO cerscscsevsessncesestecssensscesesseese + AGE. 
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Novel Vibrator Speeds 
Highway Rebuilding 


VIBRATION has been put to work in a 
iovel “shakedown” method of highway 
construction devised by William P. 
ay, of Cleveland Heights, Ohio. The 
nventor reports that it eliminates the 
ise of a steam roller, makes possible 
oads that can be used almost as soon 
is they are laid, and enables a saving 
f from fifty to seventy-five percent in 
he costs of turning an old road into a 
new one. 

The first step is the breaking up of 
the old highway with compressed-air 
drills. The fragments are sorted into 
large and small pieces. Then, workmen 
spread a layer of the large chunks on 
the old roadbed. On top are placed the 
smaller pieces, after which the special 
vibrating machine applies violent and 
rapid vibrations to the road. These run 


| from 2,000 to 4,000 a minute. This 


= 


shakedown process causes the smaller 
pieces to settle into the cracks. As the 
final step, grout, a fluid mixture of 
sand, cement, and water, is spread over 
the road and vibrated down into the 
cracks to form a solid whole. 

Traffic can be sent over the new high- 
way almost immediately, according to 
the inventor, as the absence of spaces 
and the compactness of the vibrated 
pieces permit this quick use. The new 
method of construction can be applied 
to concrete, macadam, brick, or stone 
roads. In some cases the cost is only 
one-quarter that of putting down a 
new concrete highway. Neither steel 
reénforcing screens nor expansion 
joints are required. Yet, the inventor 
reports, the rebuilt roads are as strong 
as the original highways and in some 
cases even stronger. 


Bug Poison To Be Pink 
To Avoid Accidents 


ARSENATES, the deadly white poisons 
used for killing insects, are to be colored 
pink in the future to prevent their be- 
ing mistaken for flour or sugar, which 
they resemble. A number of fatalities 
have resulted from such mistakes in 
the past. After studying the best way 
of avoiding such accidental poisonings, 
the Manufacturing Chemists Associa- 
tion decided to color arsenates pink so 
they can be recognized instantly. 


Coconut Shells Used 
in New-Type Ukelele 


COCONUT SHELLS are used in a new- 

pe ukelele designed by Anthony G. 
Cox, of Honolulu, Hawaii. From one to 
three of the shells, cut in half, are at- 
tached to a mahogany sounding board 
eyuipped with the usual bridge and 
Ssirings. According to the inventor, the 
vel musical instrument emits a high- 
pleasing sound. The hardness of the 
ells and a small space at the joint 
tween the sounding board and the 
‘lls contribute to the beauty of the 
ne. 


+ 


‘Mother, why don’t Butterflies fly 


around the lamp, as Moths do?” 


“Our New Merriam-Webster 
gives this interesting reason: 














“The moths are usually nocturnal or crepuscular (night-flying or twilight- 
flying). But the butterflies are diurnal (daylight-flying). Accordingly, but- 
terflies are not abroad at night, and are not attracted by lamps.” 


wt =— 4 — Lay to tell _ HUNDREDS OF INTERESTING 
what makes the talk and music in the 
movie theatre, the Merriam-Webster QUESTIONS ANSWERED 
is ory to help a _ with —_—— of the What bird is kept in India to get rid of snakes, 
soun projector, an a short and clear descrip- as we keep a cat te hill mice? 
tion of the way it works. ; ‘ , 
, What ancient Roman silver coin was the 
When you want to know the difference be-_ ., " 
’ ; penny” of the New Testament? 
tween Sheraton and Chippendale chairs, you How is @ “rainbow” dat 
can find pictures and descriptions of all period ee ee : 
furniture in the Merriam-Webster. Why are the legs of a Sealyham ferrier so exe 
And so it is with practically every subject ‘remely short? F ie Nea 
that you read about or hear mentioned in con- F What water-creature carries a real file" in 
versation; somewhere in the 3350 pages of this its mouth? 


greatest of all single reference volumes you Mail Coupon for FREE BOOKLET 


will find concise information—with clear illus- oe 
trations when needed The New Second Edition of Webster's New Inter- 
4 national Dictionary (unabridged) has been com- 


When You Say “ Webster’s Dictionary” pleted at a cost of $1,300,000. It is twenty years 


| newer than any similar work of reference and 
| You M EAN the MERRIAM-Webster provides information in all branches of knowledge 
ge we for today’s needs. Any bookdealer will be glad 
to show it to you. Mail the coupon for free, illus- 
trated, descriptive booklet: ‘The New Merriam- 
Webster: What It Will Do For You.” 

©c.ac.m.co. 1938 


G. & C. Merriam Co., Dept. 894, Springfield, Mass. 
ws 








Accept Nothing Less Than x) 
the ““SUPREME Authority” WEBSTER'S 
NEW INTERNATIONAL 
DICTIONARY 
Second Gdition 


° 






LOOK FOR THIS CIRCULAR 
TRADE-MARK AND THE “NW” 
MONOGRAM ON THE COVER 





o 





| It gives you more “dictionary information”— 

spellings, pronunciations, definitions—than any 
| other reference book contains. And, in addi- 
| tion, you have always available its encyclo- 
pedic articles on business, law, architecture, 
| manufacturing, medicine, aviation, radio, 
sound pictures, gems, coins, birds, insects, 
plants, color, music, and thousands of other 
interesting subjects. 207 of the world’s lead- 
ing authorities give you their “last word” on 
whatever you want to know. 

The entire English-speaking world has re- 
lied for four generations upon the genuine 
Merriam-Webster series of dictionaries. Make 
sure that you get the New Merriam-Webster, 


G. & C. MERRIAM CO., Dept. 894 
THE tay MERRIAM-WEBSTER Springfield, Mass. 7 
eae wn ne me en ar booklet de- 
ibi ebster’ te 1 Dic- 
WEBSTER’S Honey’ Second Edition the’ Now Mor 


riam-Webster: What It Will Do For You,” 





New INTERNATIONAL ——n 


a es ae 


DICTIONARY : Second Edition Meee 
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New Electric Bulb 
Will Not Turn Black 


BUILT into an electric-light bulb, a 
metal screen just invented by Richard 
E. Smith, of East Cleveland, Ohio, is 
said to prevent the lamp from blacken- 
ing during its useful life. Blackening 
of the inner surface of the bulb, caused 
by vaporized metal from the filament 
settling on the glass, cuts down the 
amount of light radiated, and is es- 
pecially prevalent in the gas-filled type 
of bulb in general use. Surrounding the 
filament, the new screen prevents metal 
deposits on the glass and thus lengthens 
the maximum lighting efficiency of the 
bulb. 


Radio Map Simplifies 
Tuning of Receivers 


TUNING radio stations is greatly sim- | 
plified by a new chart which is used in | 
conjunction with the tuning dials of the 
radio receiver. The chart, in effect a 
map, shows the locati_ s of stations by 
means of dots, each of which is con- 
nected by a line to a regular tuning 
scale running across the bottom of the 
chart. Umberto Quintavalle, of Milan, 
Italy, inventor of the unique system, 
explains that when the listener wishes 
to tune in a station shown on the map, 
he merely turns the radio-tuning knob 
until an indicator points to the end of 
the line representing the desired station. 


Preserve Human Skin 
for use In Grafting 


PRESERVING skin of human corpses | 
for grafting on living persons suffering 
from burns or certain skin diseases, is 
being carried out successfully by Russian 
scientists who already have adopted 
the practice of preserving the blood of 
corpses for later transfusions, and the 
eyes for grafting of their transparent 
fronts or corneas. Skin grafting has | 
been used for years, the skin being | 
taken from another part of the pa- | 
tient’s body, or furnished by a doner, | 
much as blood is furnished by doners 
for transfusions. Pieces of skin from | 
dead bodies are now being removed | 
regularly in Odessa, stored in refriger- 
ators, and used when needed. How long 
stored skin will keep has not been de- 
termined, but it is conjectured that, 
like blood taken from dead persons, it 
may last indefinitely. 


Tooth-Brush Bristles 
Are Made Germproof 


BRISTLES, impregnated with a non- 


poisonous germicidal mixture, make a 
| new tooth brush an antiseptic as well 
| as a cleaning agent. The bristles are 


ise mention PopuLAR SCIENCE MONTHLY when answering advertisements in this magazine. 


also impervious to water. Two Massa- 
chusetts inventors, Warren E. Hill, of 
Northampton, and Clifford L. Mac- 
Arthur, of Cambridge, devised the new 
tooth brush which soon will be placed 


| on the market by an eastern concern. 
LROCKING CHAIR FAN 
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Steady Work 


\s nearly all manufacturing—construction— 
building starts on the drafting table, the 
lraftsman is one of the first to be hired and 
me of the last to be laid off. It is his blue- 
prints, his specifications, that give the last 
word in what the workmen are to do. No article, 
building or construction job is started before the 
plans drawn by the draftsman have been offi- 
cially approved. 


Good Pay 


The draftsman has been called the Junior 
Engineer which title just about describes his 
work, position and pay. He combines his 
knowledge of principles, mechanism and con- 
struction details with the ability to draw plans 
ind indicate motions and methods on paper. On 
the average, his salary is considerably above the 
wages of the mechanic and, of course, less than 
that of the engineer. 


Promotion 


Developing plans, new machines or new con- 
struction methods—the draftsman works di- 
rectly with important men of the organization. 
So he knows what is being considered and planned. 
It may be the superintendent—engineer—even 
the prospective buyer with whom he consults. 
These contacts, plus his experience and general 
knowledge of the business, place him in an ex- 
cellent position for promotion when next there 
is a good opening. 


2 Pescons Free 


TestY ourself!See howreadily you canlearn Draft- 
ing by interesting, practical home study. Wri 
TODAY for factsand 2 beginning lessons F REE 


























Become a Draftsman 
A Job Where You Are Not Old at 40 


Athletes, farmers, and factory and shop workers who rely on muscle start growing 
old even before they reach 40 while office workers, executives, teachers, professional 
men—in fact, all kinds of brain-workers—are just approaching their prime at 40 to 
50. Training increases your value AT ONCE and continues to help boost your earning 
power as you mature and as you increase your experience and background for forming 
judgments of your firm’s policies and methods. 


Security for Yourself and Family 


Even if you now are only 18, 25 or 30, you should look ahead—begin training TODAY 
for the job you want at 50. Training helps you to be independent—self-supporting. 
It helps you to enjoy associations that are denied the untrained man. Training helps 
you to increase your earning power more QUICKLY—and by so doing to offer members 
of your family advantages far in excess of what you could give them as an untrained man. 


Train and enjoy PROGRESS—CONTENTMENT—IN DEPENDENCE 
American School, Dept. DD-246, Drexel Ave. at.58th St., Chicago 













Smoke in the Air Costs Millions Yearly 


SMOKE in the atmosphere causes an 


innual loss of from ten to thirty dol- 


lars for each person in the United 
States, according to estimates recently 


ide public by the U. S. Public Health 


Service. Damage caused by smoke in- 
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ot 
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New Stratosphere Balloon Has Twin Gas Bags | isis antseisi 2 ins 


F 


ludes disfigurement of buildings, soil- 


Tattooing Cornea of Eye Improves Vision | 


TATTOOING the cornea, the transpar- develop on the eyeball covering greatly etc. Uses 200 different 
ent layer that forms the outer covering interfere with normal vision, it is ex- | 
the eyeball, with gold and platinum plained, by dispersing light that passes engrave, sharpen, clean, 


. . : ty : polis} te. Saves hours 
proves certain cases of defective vis through the translucent area. Tattooing af tedlane hand aaa.” Peden te any 
n, according to Dr. Ramon Castroviejo with metal chlorides in solution closes |] socket AC or DC, 119 volts. 
Columbia Presbyterian Medical Cen- up the spaces between the spots, con- | STANDARD MODEL 

New York City. Dark spots that  centrating the light received. A sturdy little helpmate. Weighs 1 


DESIGNED to reach a record height of As the altitude increases, the gas is GET A DEMONSTRATION 

enty miles, six miles higher than forced by expansion into the lower bag or Tool Dealer or order either 

esent records, a gigantic stratosphere through a connecting tube. Heretofore, Model on 10-Days, _Money- 

loon is under construction by Polish ascensions were limited by the amount , 

zineers. Far larger than any balloon of gas a single bag would hold and, CRAFTSMAN'S PROIECT BOOK 
built for the purpose, the Polish when its capacity was reached through and unusual projects, 25¢ stamps or coin 

ift actually is composed of two bags, gas expansion, the gas escaped and the | |_ “hicago Wheel & Mfg. Co., 1101 W. Monroe St., Dept. S, Chicago, Ill. 
above the other. During the first ascension halted. Suspended beneath 0 Send Catalog 1 De Luxe Model 

rt of an ascension, the smaller bag the odd lighter-than-air craft is a con- 


PS-2 
ne contains the hydrogen gas and _ ventional sealed gondola for observers || @e 
s the larger bag, which is empty. and instruments. Address 
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ing of clothes, spoiling of merchandise, | Licenses—how we prepare them for the glamorous future of 
injury to grass and plants, and loss of | 2; followed by experience-training in our modern laboratories. The 
sunlight. In urban centers, it was found, | ™e%*: A@liated with Columbia basic network station KMBC. Address 
the amount of material deposited by 
smoke-laden air ran as high as 2,000 
tons to the square mile within a period 
of only twelve months. 


BJOBS in RADIO-TELEVISION 


If you are seriously ambitious to make this fascinating, well- 
paying field vour life work—if you have + ability and are 
willing to train for suecess—write us. We’ll tell you how we 
train men—how we fit them for good jobs, and help them get 
the jobs—how we qualify them to take exams for two Gov’t. 






























television. A home-ex ‘pe riment course — with equipment furnished by 


only independent school with 44l-line electronic television equip- 


MIDLAND TELEVISION, INC., 104-8, Power & Light Bidg., Kansas City, Mo. 








A Whole Shop Full 
of Tools in One 


For work on all metals, 
alloys, bone, resins, plas- 
tics, glass, stone, wood, 








accessories to grind, drill, 
cut, carve, sand, saw, 


pound, 13,000 r.p.m. $10.75 post- 
paid, 3 Accessories Free. 


| DE LUXE MODEL 


Fastest, most powerful tool of 
25,000 r.p.m. $18.50 post- 
paid, 6 Accessories Free. 
at your Hardware, Department 
Back Trial. Catalog Free. 


Easy working plans for making many interesting 


C) $10.75 Model ( Project Book © Send C.0.D 

















Your Free Trial got me 


A BIG RAISE! 







trial Royal 
Send inthe coupon right now. 


“I did—and am I glad! I sent 
my ideas in to the boss— 
typed—and got a big raise— 
just while trying outa Royal.” 


ACT NOW...Owna 


ROYAL PORTABLE 


ON YOUR OWN TERMS! 





GET BUSY! MAIL COUPON TODAY! 


Here’s the opportunity of a lifetime to own 
a genuine Royal. And what a buy it is 
today! Full-sized, standard throughout— 
complete with such office typewriter fea- 
tures as Touch Control, Finger Comfort 
Keys, Complete Dust Protection and many 
others, which only Royal can give you. 
Scientifically designed for everyone to use, 
fast, built for a lifetime of service! 


Only a few cents a day! 


And you practically write your own ticket!... 
a free home trial—you don't risk a penny... 
then make your own terms—cash, or only a few 
cents a day. Take advantage of this offer at our 
expense. Mail the coupon today for latest, up- 
to-the-minute information. 


FRE INSTANT TYPING CHART 
AND CARRYING CASE 


With every Royal Portable comes a handsome, 
triple-convertible Carry- 
ing Case at no extra cost; 
also a free Instant Typ- 
ing Chart. Latest inven- 
tion—it shows you, at a 
glance, how to type right. 
Only Royal has this sen- 
sational typing aid. 


SEND NO MONEY! 


SEE FOR 
YOURSELF 








ROYAL TYPEWRITER COMPANY, Inc. 


Dept. B-93, 2 Park Avenue, New York City, N.Y. 
Please tell me how I can own—for only a few 
cents a day—a latest model, factory-new Royal 


Portable—complete with free Carrying Case and 
Instant Typing Chart. 


Name 


Street 
City TT) 


1 alre y na I ypewriter, 


Ser N Tell me how much you will 
alloy i it CASH payment on a new Royal Portable. 























D. Spanish galleon, 24-in. hull, 30 ter tanks. coalin 
— : ‘ ae ’ » g trestles, roundhouses, 
You on SO Saenene Saee in. over all . 6.95* turntables, crossing gates, switches, etc. 
offer P enaortundiies offered to E. Battleship USS. ‘Te -_- St... - 1.459 cis ores oe ey a on 
you in the — Classified Section G. Elizabethan galleon Re venge, Te ee aes ee 
; -OPULAR SCIENCE beginning 25-in. hull, 28 in. over all . 7.25% EVERY MODEL RAILWAY 
in POPULAR Zz reg 
on page 20. L. Farragut’s flagship Hartford, ENTHUSIAST NEEDS THIS NEW BOOK 
steam-and-sail sloop-of-war, Tells you how to utilize every bit of avail- 
_ 83%-in. hull, 41 in. over all..... 845° | | {'ture out emoke elacks, fre boses, boilers, 
° . ° Q. Privateer Swallow, 12%-in hull, and wheels, in your own shop. Complete, 
Horn Operating Ring Fits All Cars 90 in. over all . 4.954 easy-to-follow instructions for building a 
——= Night Driving Glasses | V. Clipper Sovereign of the Seas, pons een ae ae Kwa eo 
—— —9 Positively Eliminates 20%- hull, 26 i > al ’, , 0 geage, 4 
Ce teeny od in. hull, 26 in. over all . 4.957 observation car. Complete plans, specifica 
ae y Ske b 2 Trading schooner, 17%-in. hull.. 4.90¢ lene. instructions, gas scale ———. for 
Fe — ea TT & ce, ee ees uilding the popular Atlantic type locomotive. 
ob JS > 2S. U. S. Navy destroyer Preston, Send only $2.00 for your copy of Model 
= me - 31%-in. hull . 5.95* Railways or we will ship C. O. D. plus a few 
=4 - 3S. Constitution (“Old Ironsides”), cents postage. Satisfaction guaranteed or 
- 1 Send for boo wet G 4) 21-in. hull, 31 in. over aall............ 6.50* money back. Address 
clusive motor access (Continued on page 29) Popular Science Monthly, Dept. 28 
NIL MELIOR, WALDORF ASTORIA, N.Y.CITY | ne 58S Comm Ave. New Vert, 0. 


“Take advantage of this free 
Portable offer. 
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CONSTRUCTION 
KITS 


Make It Easy for 
You to Build 


FINE MODELS 


UILDING a ship model is a fasci- 
nating hobby, especially when you 
are constructing a historic vessel 
such as the Confederate raider Ala- 
bama, illustrated above. It was the last 
model designed and built by the late 
Capt. E. Armitage McCann. 
The original boat was a steam sloop, 
bark rigged. In two years during the 
Civil War she captured more than 





sixty vessels. You can make a mod- 
el of her with our new kit 10S. The 
model has a 2114-in. hull and is 28 in. 
over all. All the necessary raw mate- 
rials, as well as complete blueprints, are 
included in the kit. 

For the benefit of model railway fans, 
we have added two kits for making 25 
ft. of HO track. The regular kit 3L 
costs $4.00 and the deluxe kit 4L costs 
$6.95. Included in the latter kit are 
third-rail chairs, which are drilled and 
counterbored for escutcheon pins and 
slotted to accommodate the rail, thus 
eliminating a great deal of the soldering. 

Our complete list of kits follows 


STANDARD SHIP MODEL KITS 


A. Whaling ship Wanderer, 20%- 
in. hull, 27% in. over aall............ 7.40* 













Inpvoced CONNQUEROR 


World’s largest manufacturer an- 
nounces sensational improvement in 
Band Instruments. New patented VO- 
CABELL revolutionizes tone effects. 

Easier to play. You’! develop talent fast 
with these new Conns. Choice of world’s 
greatest artists.See your dealer or write 
today for FREE BOOK and home trial, 
easy payment pgp ng ce instrument, 
Cc. G. CONN, LTD. CONN BUILDING 
ELKHART. | INDIANA 


i CONN 


cawilf INSTRUMENTS 











Photo Enlarger $9.95 


A precision photo enlarger with all latest imi ere: 
ments. Uses photofloc or 125 f 2 bulb. ds all 
sizes film, plates upjto 4 in. x 5 in. F:8 Lene with 
3 andgne half in. focal length mgiqrompter focus, 
interchangeable Lens. Hardwood baseboard takes 
enlargements up to 12 ins. by 15 ins. Can be used 
horizontally to project extreme enlargements. All 
features o expensive enlargers. Order now, only 
$9.95 postpaid or C. O. D. plus postage. 


CANDID CAMERA SUPPLY CO. 
303 West 42 St., Dept. F. P., N.Y. City 
















PLAY A SAW! 


(<I 

‘ Produce wonderful music in 5 days 
-.-quickly play popular and c! i 
numbers. No notes to read, no dreary 
practice — success guaranteed. Since 
1924 thousands of my students have 
amased friends, starred_in shows and 
broadcasting orchestras. Without obliga- 
tion, write for5 DAY TRIAL OFFER now. 

MUSSEHL & WESTPHAL 
127 W.Water St., Fort Atkinson, Wis. 



















4 
HOME STUDY 


Home Stady Courses leading to Degrees in Arts and Sciences; 


Philosophy; Education; Writing; Psychology; 
Theology; Law; Agriculture; Business; Accounting; Sales; Ad- 
vertising; Public Speaking: Electrical, Civil, Diesel, Mechan- 
ical, Architectural, Aeronautical, Drafting, Radio, Air Condi- 
tioning, Refrigeration, Automotive, Highway, Mining, Steam, 
Petroleum, Industrial and Chemical Engineering. 


MeKinley-Ro -Roosevelt Graduate College 
4202 Clarendo Chicago, Illinois, U.S.A. 


Chemistry; 











DON’T BUY RADIOS 


UNTIL You send for our 


confidential agents proposition on na- 
tionally advertised brands of radios 


UNITED RADIO CO. 


Dept. K 58 Market St. Newark, N. J. 











— 
DO YOU OWN A 








RAILROAD? 


Here at last is a brand new and complete 
handbook for the Model Railway enthusiast. 
Shows you how to save real money building 
and laying your own track, making an auto- 
matic signal system, constructing bridges, 
culverts, tunnels, stations, semaphores, wa- 
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Kits for Fine Models 


(Continued from page 28) 










it IL—AIl the materials necessary for 


building an HO-gauge model locomotive 


4S. Clipper ship Great Republic, 
31%-in. hull, 42 in. over all...... 8.40* 
5S. Coast Guard patrol boat of new 
a 165-ft. class, 20%%-in. hull. . 4.95* 
| 6S. Brig Malek Adhel, \%-in. scale, 
ay | 20-in. hull, 33 in. over all, 
a] | frame-and-plank construction.. 9.757 
om 8S. Fishing Schooner Bluenose, 
a 17%-in. hull, 22 in. over all...... 4.957 
wd 9S. Whaleboat, 14 in. long; partly 
“+4 shaped hull and raw materials 
ga- for making all equipment........ 2.75t 
= 10S. Confederate raider Alabama; 
is. steam sloop, bark rigged; 3/32- 
es in. scale; 21%-in. hull, 28 in. 
— over all . 8.20* 
| SIMPLIFIED SHIP MODEL KITS 
F. Liner S.S. Manhattan, 12-in..... 1.00 
H. Cruiser U.S.S. Indianapolis, 
BL .. wadicsecdicsicntncessadesee epee 1.50 
J. Clipper ship Sea Witch, 13- -in... 1.50 





MODEL-OF-THE-MONTH KITS 


: M. Aircraft carrier Saratoga, 18-in. 1.00 
3 N. Four U.S. saatetaciikis each 64- 
' __ ree PSA a ee nee AE ES -75 
R. U.S. cruiser ‘Tuscaloosa, 11%- 
Oa eear Ane: 1.00 
U. Hispaniola, the ship in “Treas- 
Age ene .50 
| Z H.M.S. Bounty, 11%-in............... 1.50 
2M. Ocean freighter, 14-in................. 1.50 
3M. Yacht Nourmahal, 8%-in........... 1.00 
| | 4M. Oil tanker, 14-in............................. 1.50 
5M. Liner President Lincoln, 14%4-in. 1.50 
MODEL RAILWAY KITS 
\ | 1L. Model locomotive, Hudson 








FEB 





type HO gauge. Kit contains 


all the necessary sheet brass, 
brass tubes, rods, wire, springs, 
fiber, screws, boiler head, lad- 
der strip, six driving wheels, 
and ten pairs of wheels..... 

(Continued on page 30) 





Model of whaling ship made with Kit A 
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Engineer Dobe can prepare yo 
as he has trained thousands of s 
ful students, aged 16 to 18 top 
His practical ‘ ‘Work-Job” 
quires no previous experience. 


school education not needed. He offers 
a com- 


you a real opportunity to get : 
plete training in drafting right i 
home in a surprisingly few n 


Trained draftsmen enjoy good salaries. 
students 


Engineer Dobe teaches his 
until thoroughly trained and unti 


ing a good paying job. That’s Engineer 


Dobe’s guarantee. 


JOBS NOW OPEN 


In Machinery, Building, Aviation, Elec- 


tricity, Transportation, Automot 


draftsmen must be used, Many trained 
draftsmen will be needed on better jobs 


at better pay and shorter hours. 


MAIL COUPON TODAY 


Mail the coupon today for FREE illus- 


trated book “‘Successful Draftsma 


and full details of Engineer Dobe’s re- 
markable real offer that includes all 


necessary tools and equipment. 


just how you can be trained succes 


at home in your spare time. T 
money. 


method re- 


Now is the time to prepare. 





Let Engineer Dobe 


Show 










u just 
uccess- 
ast 50. +°U 


High 


n your 
nonths, 


the 
| hold- 


ives — 


—)> 


nship” 


s 
. Pl 
Learn 
ssfully 


ime is 


BETTERJOB 


Send coupon TODAY for free book entitled “Success 
in Draftsmanship.” 

Here’sadraftsman’s set of 
tools—sent at once (alsoa 
drawing table) —all 
without extra charge 


S ENGINEER DOBE, Div. 3392 Ton rT 


positions as draftsmen. 


eae ae ae 
* 


YOU How-to Get a 


If you want to learn drafting as a profession—or if 
you want to learn drafting to advance in your 
present work—Engineer Dobe can train you at home 
in your spare time by his long established, proven- 
practical “Work-Job” Method. 


Learn DRAFTING—at Home 


*ll be amazed at the speed with which you can learn 
our spare time by Engineer Dobe’s Practical Method. 


Complete Outfit, 
size 20x25”, 
furnished 









day you enroll. 


These TOOLS and oS 
EQUIPMEN TIS 


Given When on gd Start 









” 


Send me your free book “‘Successful Draftsmanship. 
ease explain how you assist your graduates to good 


| 
} 
i 
' 


Don’t wait another day. Send the coupon s Address 
Now for Engineer Dobe’s FREE Book. % 7 Se ae a 
ENGINEER DOBE uwergvine’m. 9g Town State. 














SEND FOR | 
FREE 
Book! 
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Real FUN, great Hobby, sure spare-t 


Mount 
S 


READS 


LEARN AT HOME 
Be a Taxidermist 


ime profits. Save 


your = panes trophies. Mount BIRDS, ANIMALS, 
EADS, HLT 


AN furs and hides. 
specimens ey “fine groups. 
Easily, quickly learned. Investigate! 


FREE BOOK 


Tells how 


Mount common 


Wild-game not needed. 


Yes FREE. 100 pictures. 


YOU can be a 


Taxidermist, make a home museum, have fun and 


PROFIT from your HOBBY, Old 
250,000 successful students. Stud 
PROFITS mountin 
strange FREE BOO 
pees like it—Send T 
or Y 


N. W. School of Taxidermy, 


id interest 
AY—t 


specimens for others. 


reliable school, 
ents earn BIG 
This 

you. 


E— 


and ame oT 


his MIN 


OUR Free copy. hoe your AGE. 


3382 Elwood Bidg. 
Omaha, Neb. 






Save time; 
increase your ability to handle 
new problems, modern conditions 
with this famous 1,740-page handbook of latest 
expert practice, from ‘simple bookkeepin te higher 
accounting. Helps you display the kind of skill 
that wins recognition and advancement. Guides 
you in prompt, practical handling of any 
xtuation, everyday or emergency. Prin- 
ciples, procedures, forms, coutrols, systems, 
reports, audits, etc. — 31 big sections 
complete in one handy a. 
ACCOUNTANTS’ HANDBOOK, 
Nothing else like It. wise ly used by 
executives, credit men, bankers—over 
140,000 bought. E ditorial Board of 70 
experts. Content would fill 10 books. 
REE Mail coupon below for 
sample section and facts 
about Handbook: for promptreply 
we will also send FREE Handsome 
Pocket Memo Book designed for 
accountants and financial men. 
Contains valuable tables, short- 
cuts, and everyday business data. 
Se eeaeaeaasn Clip and mail this forme mumaawene 
8 THE RONALD PRESS COMPANY Dept. M-153 # 
a 15 East 26th Street, New York, N. Y. { 











@ Send me the 32- “page sample section of the Account- # 
g ants’ Handbook and information about this famous & 
g Volume, together with FREE Pocket Memo Book, g 
; Ee eer ee rere ar f 
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U.S. GOVERNMENT JOBS 





Many Other Government Jobs 
Carriers—Clerks—Customs Inspectors, etc. 


Please mention Poputar Science MontuLty when answering advertisements in this magazine. 


Over 42,000 Appointments Last Gov’t Year 
MAIL COUPON BEFORE YOU LOSE IT 
\@ 5 8S Se ee ee oe ie be 
FRANKLIN INSTITUTE, Dept. L258 
Rochester, N. Y. 


& Sir Rush to me without charge—copy of 32- page 
book, “‘How to Get 8. Government Jobs,’’ with 
a list of positions and full particulars telling how to 
qualify for them, 
¢ PIII a cicsedeoecccsnaisteonscensassshniniiicspinanshisiteisstnmninindipalmabteaiiaadialidsabiiaaiania 
@ Address 












SQK,Boy!; 


How Grand I Feel 


OW I know there ISa 
difference in the way 
laxatives work since I used 
the ALL-VEGETABLE 
Laxative, Nature’s Remedy 
(NR Tablets). One NR Tab- 
let convinced me...so mild, 
thorough, refreshing and 
invigorating.” 
Dependable relief for 
sick headaches, bilious spells 
and that tired-out feeling, 
when caused by or associ- 
ated with constipation. 
Without Risk &:.5°: 
Geta25c 
box from any druggist. Use 
for one week, then if you 
are not more than pleased, return the box 


and we will refund 
peel ties. as 


the purchase _price. 
That’s fair. Try it. TOMORROW ALRIGHT 


FREE: 








Beautiful Six-color 1938 Calendar-Thermometer. Also 
samples of NR and Tums. Send stamp for packing and 
postage to Lewis-Howe Co., Desk 131-B, St. Louis, Mo. 








S$ TOP worrying about the 
future. LOOK at these 


students and LISTEN 
to what graduates of the Hemphill 
Diesel Schools have to say: 


“In charge of a Diesel plant for a large 
dredging company.” —Oden Rost 
“| landed a Diesel job which tripled my 
former income.” —B. V. Miller 
“First pay check was $350 more than my 
tuition.”’ —Harold Ikemura 
Similar opportunities are open to you. Can 
you afford to let them go by? New 32-page 
book “March of Diesel” just off the press. 
Send for your free copy today. 


HEMPHILL 
DIESEL SCHOOLS 


America’s Original Exclusive Diesel training 
institution, located only at addresses shown 


BOSTON ....... . 116 Brookline wt 
NEW YORK. , 32 Queens Bivd., t. ¢. 
DETROIT ........ 2345 W. ha ln Bivd 
CHICAGO : 2 -6eo ae 2006 Lerrabet Street 
Dn cseenees 431 Monroe Avenue 
LOS ANGELES 2012 San Fernando Rd. 
a 507 Westieke North 


VANCOUVER, B.C 1365 Granville St. 


HEMPHILL DIESEL SCHOOLS (.sdilresses above) 


Please send me free copy of 32-page both “March of 


Diesel," and full information on your Diesel courses. 
Nome Age 

Street 

City Stote m-ldes 











$100 a Month 
Sick Benefit Policy 
At Special Low "Cost 


When 1 want pay uu can 
now b t lenes 1 if ire vell provided 
for the ough di ible 1 


A sick benefit pc ’ r te £100 month t special 
low cost nor ued National Protective Insurance 
Co., nationally famous for their $3.65 accident policy 


The National Protective is the only company issu 
ing he *h nolic 
and paying 


ind every disease 


such large benefits at its low cost 


SEND NO MONEY 
They will mail you tl k benefit poli overt iny | 
and all ea free for it pection vitl ut blig ition No 
application to fill out and no medical examination. Men ages 
18 to 69 and women IS t }—in all occupation who are 
now in good health are eligib Just send your name, age, 
addre ind Protective Insurance Co., 
3031 Pickwick Bld Kansas City, Mo., today. Write them 
while their special low cost offer till in effect. 








Kits for Fine Models 


(Continued from page 29) 





Kit 2S—U., S. S. 
"Preston," 31!/2-in. 
destroyer model 


2L. § 


Supplementary power unit for 
the locomotive 1L. Consists of 


specially built electric motor 


(6-v.) and worm and gear 4.50 
3L. Track kit. Contains running 
rail, third rail, cardboard ties, 
spikes, etc. for making 25 ft. 
of HO track 4.00* 
4L. Deluxe track kit. Same as 3L 
except that kit contains third- 
rail chairs, which eliminate 
soldering of rail to heads of 
nails . 6.95* 
MISCELLANEOUS 
No. 4. Solid mahogany book 
trough 22% in. long, 9% in. wide, 
and 24% in. high over all. Ready 
to assemble, with finishes... . 5.30* 


No. 5. Solid rock maple hanging 










Kit 4M is for building this oil tanker 


wall rack with one drawer, 19% 
in. wide, 334% in. high. Ready to 
assemble and stain included . 5.75* 

No. 7. Whittling kit with two 
shaped blocks for ‘eae sea 
captain 5% in. high 1.50 

No. 8. Whittling kit for six “dif- 
ferent Scotties. Each is 2 by 24 
in., sawed to shape 

No. 10. Copycraft whittling kit for 
making one of several Hobo 
Hank novelties. Includes master 
model 5% in. high 

No. 11. Copycraft whittling kit for 
making elephant Jumbo. Con- 
tains a model of the animal, 3% 
in. high; whittling block, V- 
shaped carving tool with han- 
dle, brush, and paint 1.50 


1.00 


1.50 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an as- 
terisk (*) and 25 cents to all prices marked with a 


dagger (fT). 





Popular Science Monthly, Dept. 28A 
353 Fourth Avenue, New York, N. Y. 


Please send me C. O. D. Kit... . 
I will pay the postman the price shown above plus 


a few cents postage in full payment (Canadian 
orders cannot be sent C. O. D.). 

Name 

Address 

City State 


(Print name very clearly.) 

If you prefer to send your remittance with this 
order, you save the C.O.D. charge Remit by 
money order, check, or registered mail. This offer 
is made only in the United States and Canada. 
Also see note above. 
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NOW LEARNING MUSIC 
IS LIKE PLAYING A GAME 


New home method 
easy as A-B-C! 







No special talent is required 
—no previous musical training. 


You learn to play D> 
right in your own 
home this U. S. School 


of Music way: and its 
cost averages only a 
few cents a day. 
There’s nothing 
tricky about it—no 


complicated theories. with this 


What’s more, 
short-cut system you don’t have to spend hours 
practicing tedious scales or monotonous finger 


exercises. Instead you learn real tunes from the 
start. First you are told what to do—then a 
picture shows you how to do it—then you do it 
yourself and hear it. 

Decide now to learn to play the Piano, Violin, 





Ukulele, Tenor Banjo, Hawaiian Guitar, Piano 
Accordion, Saxophone or any other instrument 
you like. 
LEARN TO PLAY FREE BOOKLET AND 
BY NOTE DEMONSTRATION LESSON 


Piano Guitar Write today for Free Book- 
Violin Saxophone let and Free Demonstra- 








Organ Mandolin tion Lesson explaining this 
enor Banjo method in detail. Mention 
Hawaiian Guitar your favorite instrument. 
Piano Accordion Instruments supplied when 
Or Any Other needed—cash or credit. 
Instrument S. SCHOOL OF MUSIC 





U. 
82 Brunswick Bidg., NewYorkCity 
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COOK and 4d HEAT AT. Without & Coal 


In Your Present Stove 
or Furnace—HOTTER 
—CHEAPER—No Dirt 
or Ashes—Twice the Heat 
Quick at SMALLER cost. 


COOK and HEAT for LESS A. 


Amazing oil burner 
AGENTS 


burns cheap oil a new 
way, without pre-gen- Salesmen 


fi Sy-vace [BIG MONEY 
SENT ON TRIAL bila, pave for eoelf 


FREE SAM what it PLE 1°. our ris 






















Offer of 
MPLE T AGENTS. Write 
quick, be first to learn how to end yer wl 
dirt and ashes of coal and wood and make big money, spare or © full 
time — Ac. poner today. 


_ UNITED S$, B-76 actory Building, Kansas as City, Mo. 





















RAISE Si" FROGS. 


| FREE 
| BOOK 


Good Prices Year Round! 
Nation-wide markets waiting 
for all you can ship. Sell to as also. 
WE BUY! &: ready now for next 
* spawn. Breeder lays 20,000 
eggs yearly. Start with a small pon 
. massh, lowland. Free book shows sketch. 
Men& Women starting i in every state and Canada. See what others are 
doing. — ne money! Just write your name and address on a pos' 
ecard and g 1” special offer to ‘0 Dept: Write today. 
it 


American Fron Canning Co. ept. 144-B) New Orleans, La. 


oe ti moe £ EX 















The Plastex Industry needs manufacturers on small scale 


production of Lamp and Clock Stands, Art 
and Marble imitation. 


and for big 
Goods & Novelties in Plastex 


Experience unnecessary. %c material makes regular 10¢ 
store sellers. Rubber moulds furnished for speed pro- 
duction. Small investment brings big returns. Ambi- 


tious men have chance for rea) prosperity. Our free poakies will 
interest and benefit you. Plaste m Eedwotries, Dept. 2, 1085 
Washington Avenue, New York, N.Y. 


Follow This Man 


Secret Service Operator No. 38 is on 
the job! Running down Counterfeit 
Gang. Tell-tale finger prints in mur 
dered girl’s room. Thrill, Mystery. 





























The € ‘onfidential Reports 
Free of operator No. 38 made 
to his chief. Write for i. 
Earn a Regular Monthly Salary 
# YOU can become a Finger Print Ex- 
ert at home, in spare time. Write 
or details. ‘Literature will be sent 
y only to persons stating their age. 


o 
130 Suanpes — 
Chicago 
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TYPEWRITERS 
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John made ed 


In one day 
in his NEW 
STU 


Get into this business 
NOW —a business which is 
so new that it is practi- 
cally without competition. 
This alone should enable 
to make really BIG MONEY. Hotels, homes, clubs, 
ntry estates offer tremendous possibilities. Our new 
DETERGER washes upholstered furniture, drapes, tapestry, 
sorts of fabrics electrically right in your customer's 
ne, with a new soapless soap whipped into dry suds. We 
e helped hundreds of men get into business for them- 
ves with our automatic equipment. The U. S. Govern- 
nt and some of the world’s largest hotels use many of 
machines. 


Make Money the FIRST DAY 


| are ready to go to work the minute you get the outfit, so 
1 ought to be taking in big profits the first day. We want 
honest; ambitious man in every locality. If you are that 
n we will help you get started for yourself in a business 
th tremendous possibilities. Only a limited 
ount of money is needed for a down payment— 
e balance you send on easy terms. Most men find 
ssible to make far more than the cost of the 
hine before the payments come due. You don’t 
eed to rent a shop—you don’t have to hire a 
ding, for the work is done in your customer's ¥ r" 


Write Today for FREE 


iy of our ‘‘Get Into Business For Your- 

self’’ ideas. Let us tell you how easy it is 

et started in a year around business 

re you are your own boss and can 

p worrying about just a job. Write 
lay Ww. 


VON SCHRADER MFG. CO. 


_Dept. D612 Pi. _— Racine, Wisconsin 




















INVENTORS: Write today for free book 
clearly explaining how to obtain patent pro- 
tection by payingonly Government filing fee. 


AMERICAN PATENTS CORPORATION 
Department 3-E, Washington, D. C. 


PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
ven personal. attention by members of the firm. 


Form, ‘‘Evidence of Conception’’ and instructions, 
How to Establish Your Rights’—FREE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D.C. 




















New Ideas now Salable 
Before Patenting 


Practical, useful inventions may now be safely 
marketed without patenting expense. Write for 
proof that we have been successtully selling both 
patented and unpatented inventions, since 1924 


Chartered Institute of American Inventors 


Dept. 3, Barrister Building Washington, D. C. 


TRIAL LESSON IN 












More good Jobs r now in Drafting, Learn AT HOME 

in spare time ( ur Chicago School)—Send post 

card for FREE TRIAL LESSON and see how easy 
to learn and ge 

Ica AGO. “TECHNICAL COLLEGE 

118 St., Chicago, Il. 

ro learn Dre afting, 

vlectricit » Aer Con- 


Inventions Promoted 


Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 





















Brand new. Just out. Pic- 
, describes, prices Can- 
d newest cameras, enlargers, ama- 
lipment, dark room supplies, paper 
1emicals, etc. FREE. Send name and 
Ask for Camera Book No. 6. 


MEMPHIS PHOTO SUPPLY CO. MEMPHIS. TENN, 






tures 









FEBRUARY, 1938 Plea 
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Foreign Clubs 
Granted Charters 
by National Guild 


ITH the elimination of restric- 
tions against foreign clubs, the 
National Homeworkshop Guild 


has become international in scope and 
is now ready to help home workshop 
clubs located in any part of the world. 
New regulations just established per- 
mit clubs outside the United States and 
Canada to be chartered as ‘foreign af- 
filiates.”” These clubs receive a free 
charter, annual affiliate cards, and any 
special bulletins, but not the regular 


monthly bulletins and job sheets that 


are sent to the secretaries of all Guild 
clubs in the United States and Canada. 

Two clubs have already taken ad- 
vantage of this offer. The Tientsin 
(China) Homeworkshop Club has ten 
members. Thomas Pao-ho Liang, pres- 
ident, studied in the United States and 
at present is publisher of “The Adver- 
tiser,” a monthly journal, and “The 
Evening Post,” an evening daily. His 
hobby is model making. 

The other club is the Canning Road 
Homeworkshop Club, Wealdstone, Mid- 
dlesex, England, which was formed un- 
der the sponsorship of Harold James 
Blakeley and John A. Hammond. Mr. 
Blakeley, the president, is a member of 
the Science Fiction Association and the 
Junior Astronomical Association. The 
club recently made a trip through the 
London Science Museum. 


To the Mandan (N. Dak.) Handicraft | 


Club goes the honor of being the first 
Guild club to organize a women’s auxil- 
iary. There are approximately twenty 
women and twenty-five men in the club. 
A workshop has been set up in the 
basement of a local bank building, and 
meetings are held weekly. The public is 
allowed to use the workshop on certain 
nights. Projects made by members were 
displayed at an open house recently. 

Tony Giorlando and W. Knapp of the 
Merry Cottage Social and Hobby Club, 
New York, have completed a portable 
table for playing table tennis from 
plans published in POPULAR SCIENCE 
MONTHLY. Robert Mallet built a min- 
iature ocean liner 4 ft. long, and Jack 
Grecco constructed a model airplane 
with a wing spread of 2 ft. 

The Passaic County Homeworkshop 
Club, Hawthorne, N. J., is completing 
plans for its first exhibition, which will 
be held in Paterson, January 28 to 30. 
The use of the metal and woodworking 
shops of Hawthorne High School has 
been obtained for club members. 

New machinery recently added to the 
workshop of the Ware (Mass.) Home- 
workshop Club include a jointer-planer, 
shaper, and drum sander. The equip- 
ment of the shop has so far cost over 
$500. Julian Knapp, who is building his 


own home, has completed the cellar and | 


is now busy constructing the first floor. 
Leopold Mozdzierz has built a gun cab- 
(Continued on page 32) 
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INVENTORS 


PATENT YOUR IDEAS 
FREE BOOK 


SEND FOR 





WRITTEN by o FORMER MEMBER 
f the EXAMINING CORPS 


U. S. PATENT OFFICE 


1922-24 


of the 





IF YOU WANT to profit by 
your idea, you should take 
steps to apply for a U. S. 
Patent at once. Your first step 
is to get this Free Book. 


This interesting illustrated 
book contains valuable in- 
formation you should have. 
It tells you fully how to ob- 
tain a patent on your idea in 
the quickest way. With this 
Free Book you will also 


‘“‘RECORD OF 
Form 








Receive a 


INVENTION” 





on which you can easily re- 
cord your idea. Personal and 
Confidential Service: Your 
case will be personally handled 
only by a Registered Patent 
Attorney who is also a Former 
Member of the Examining 
Corps of the U. S. Patent 
Office. All communications 
will be strictly confidential. 






















MAIL COUPON TODAY for FREE PATENT 
BOOK, and RECORD OF INVENTION Form. 


CARL MILLER 
REGISTERED PATENT ATTORWNEY 
FORMER MEMBER EXAMINING CORPS U_S_ PATENT OFFICE 


& Woolworth Bidg., 35th Floor, Dept. 28-C, New York f 
MILLER BUILDING, DEPT. 28-C, WASHINGTON, D. C. 


Please send me your Free Book, ‘* How to Obtain a Pat- 3 












i ent,’’ and ‘‘Record of invention Form.’ i 
i SUINEIID  disasudiianstosios suisbnbteeetesbdosthinlananteiatitgnadasmatialnenl : 
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perience 


study 
to decorate 
decorating 
full time or 


and Homecrafters 
Many sit at home, and 
spare time. 


fascinating way 


NO CANVASSIN 


You 





Earn Money at Home 


IG FREE book in colors tells new easy way. You don’t need ex- 
We show you how to decorate beautiful Art Novelties 
right in your own home by simple 
Everything furnished including supply of Novelties for you 
Outfit. 


Be Now Free! 


risk 





**3-step’’ method. No tedious 
Big profit per pieae for 
make up to $25 to $50 a week— 


Just mail cou- 


pon and get 

first lesson ah- 
solutely free. Start right in decorating Gifts, Bridge Prizes, 
Toys, ete. More like fun than work and you earn gpem=eemecams - 
as you learn. Hundreds making big money this = 


nothing in 


Please send big 





MAIL THIS! 


| FIRESIDE INDUSTRIES 
s Dept. 51-B, Adrian, Mich. 


Book and 
does not 


Free 
This 


sending for Free Lesson. wet el end bl 
So sure are we of your satisfaction we give an a LESSON. , 
absolute Warranty backed by $1,000 Bond. Costs obligate me in any way. 
GIVEN YOU nothing to find out Openings for new workers Name 
now in every localits Mail coupon immediately 


for Free Book and Free Lesson. Get 


TO DECORATE ing money at once 


started mak- 


i Address 
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ELECTRICAL sooxs 


, fupped 
FREE 


A-C-RADIO 
TELEVISION 
EVERY ELECTRICAL 
SUBJECT COVERED 


Here's great news for anybody interested in Electricity. BRAND 
NEW edition of Applied Electricity brought right down to date 
with every NEW Electrical subject fully covered. 10 big Volumes 
and al! shipped FREE for examination. 


BIG FIELD! Big Demand! 









For Bi 1 Men who understand elec- 
| Pa en who understa € 
Beginners & y: tricity are urgently needed 
and Experts} right now in thousands of industries. 
Over3000pages Autos, airplanes, machine shops—practi- 
hundreds of cally every industry depends on electricity 
eee ssacen and men who know this subject make big 

© mos cor 


money. Pleasant, fascinating work, easy 
to learn and do. Send coupon for a set of 
these books for FREE examination. 


Send 


published. Dy 
namos, motors 
power station 
radios televi 
sion everything 
electrical ex 
plained clearly 


A year’s consulting member- 
hip in the American Tech 
r | Society now given 


to all readers of this famous 


so anyone can NOW Cyclopedia of Electricity. 
understand Many ay, ‘‘That's worth 


them han cost of books.’ 








Society, Orexe!l at S8th St., Dept. £220, Chicage 
Send for 10 days’ free use, RRAND NEW 10 volume set of Electrical 
Include certificate of membership in the American 
Technical Society. | will pay the few cents delivery charges on the 
wish | may return them in 10 days and owe you nothing, 
but if I keep them I will send $2.00 after 10 days, then $3.00 a 
month until! the total price of only $29.80 is paid 





American Technical 


Name “<<< seeceeceseccee 


Address - - paeeesnceane 


City State 


Attach letter stating age, occupation and name and address of em- 
ployer and at least one business man as reference 


42 
DIESEL,, + 
Courtesy DIESEL PROGRESS 


A Coming American Industry 


The internal-combustion engine represents man’s 
supreme triumph of machine power. Diesel en- 
gineers are in great demand. Many are acquir- 
ing necessary knowledge through spare-time 











study of this modern I, C. S. Course on Diesel 
engines. Free booklet! 






INTERNATIONAL CORRESPONDENCE SCHOOLS 








Box 7627-J, Scranton, Penna. 

Please send information on course checked. 
DIESEL POWER 

C) Automobile Course 

(J Air Conditioning 


] Mechanical Engineering 
) Aviation Engines 
Name Age 


Address 














Delays are dangerous and may be very 


costly My personal service assures you a copy of my 7 

prompt acti nfidence, anda you prefer to read my bo 
mintmu f expense. | suggest that you the attached coupon at once 
send me a mode r drawing, or sketch send my Record of In 
and description v nvention, and (Over 40 years experience 
$5.00. IL will make a search and report Patent Attorney.) 
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furnished for grinding skates 


To Protect Your InvEntTiION?! Wc this 


promptly as to its patentability and send 
2-page booklet 


! 
' 
' 
ention for ' 
I 


MAKE $25 TO $30 
PER WEEK AT HOME 


IN YOUR SPARE TIME 








THE IDEAL LAWNMOWER SHARPENER 


sike magic, the Ideal Lawnmower Sharpe 
lull, half worn-out mowers cut like new 
mower in the Ideal and the machine does the 


any lawnmower to a perfect edge in 15 to 20 minutes . 
Attach to light 
Work in spare time 

grass shears, hedge shears, sick- 


and you make $1.00 to $1.50. 
in your basement or garage 


les, seythes, axes, etc. FREE CATALOG tell 


ner makes old, 
Simply set the 
» rest. Sharpens 
socket. Start 
Attachments 


3 complete story. 


WHAT THESE MEN DID..." YOU CAN DO 


temember, no experience is necessary. M¢ 
lawnmowers in spare time 
Have made $1000.00 the past 6 months 
writes 
er is well pleased d 
mowers a day Roy F. Stier says 
ind to-date have sharpened 200 mow- 


“IT have sharpened over 500 mowers a 
* A. M. Larsen writes 
“I live 


ers at $1.2 Edward A. Mynderse 
rite Have sharpened around 500 
mowers this season.’’ Nick Baltes 


a ‘Last summer I sharpened 200 
mowers at $1.00 each.’’ Bucher Bat- 
tery Co. writes: ‘‘We sharpened over 
600 mowers last year at $1.50 each. 


FREE BOOK Shows How! 
Right now, before you forget it, send for 
acopy of our FREE BOOK, ‘How To Make 
$25 to $30 per week in SPARE TIME.”’ 

SEND POST CARD TO 
THE FATE-ROOT-HEATH CO. 
Box 318 Plymouth, Ohio 


st men sharpen 


only. A. V. Gebhardt writes 


George Seitel 
nd every custom- 
“‘Il average 9 
in a town of 500 



















Thousands get rel 


Your Feet 


ief from pain- 


ful feet and walk freely with 


_ HEFNER 


ARCH 
SUPPORTS 
Write 

> for 
—~ FOOT 
FACTS 
Tells how to 





| aid nature in strengthening weak feet. It’s FREE 
| HEEFNER ARCH SUPPORT CO. « « « 405 Lewis Blidg., Salem, Va. 





| L.F. Randolp 


Please send me at once, free 
klet and ‘Record of 


Or. if 
klet first, mail 
I will also 
page bow 


as a Registered 


A PERSONAL CONFIDENTIAL PATENT SERVICE 


Name 


Address 





340-D Victor Bidg., 
g Washington, 0. C. 


f charge, your 72- 


Invention’’ form. 
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News of Guild Clubs 


(Continued from page 31) 


inet. Books on metal spinning and ma- 
chine woodworking have been added to 
the club’s library. 

Officers of the Homeworkshop Club 
of Independence, Mo., are Karl Miller, 
president; W. T. Doran, vice president; 
A. F. Baldwin, secretary; Earl Howe, 
treasurer; Rufus Wilson, librarian. | 
Walter Davis, Harold Riggins, W. C. 
Smith, and the officers form the board 
of directors. 

A prize is given each month by the 
Bison Homeworkshop Guild, Buffalo, 
N. Y., for the best project. Theodore 
Roberts won the first of these prizes 
with a copper Colonial lantern. William 
Smith talked on wood overlays and ex- 
hibited a chest containing 20,640 pieces 
of wood. An appeal was made through 





P. F. Hirsch, of Newcastle, Calif., won a 
prize with this float at the Placer Coun- 
ty Fair. All sorts of odds and énds were 
pieced together to resemble a locomotive 


the newspapers for old toys to be re- 
paired and given to poor children. 

The annual Christmas toy project 
kept the Fairmont (W. Va.) Homecraft 
Club busy for the past few months al- 
though some of the members found 
time to make period furniture... W. 
E. Fretz demonstrated uses of the car- 
penter’s square for the Oklahoma City 
(Okla.) Homeworkshop Club and an- 
swered questions. The Guild’s bulletins 
and plans have been bound in one vol- 
ume in order to preserve them... The 
Timber Craft Homeworkshop Club, New 
Bedford, Mass., has purchased a wood- 
working lathe and a small sander for 
its workshop and hopes to get a jig saw 
in the near future . .. The Cartier 
Homeworkshop Club, Montreal, P.Q., 
Canada, recently visited the Commer- 
cial High Students’ Museum to inspect 
a display of local and foreign woods... 
Brunner A. Millard was host to the 
Capital Homecraft Club, Washington, 
D.C., and demonstrated how to sharpen 
saws and jointers ... Meetings of the 
recently organized Niles (Calif.) Work- 
shop Club are being held in rotation at 
the homes of members. Moving pic- 
tures were shown at the home of Glad- 
ford Viery. 

Although the Billings (Mont.) Home- 
workshop Club was more or less de- 
moralized by loss of machinery and 

(Continued on page 33) 
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LESS /NG_ MORE POWER! 


ae 


BUICK SPECIAL 4-door streamline sport sedan —$1022 delivered at Flint, Mich, 


Complete with standard equipment. 


Another reason why Buick, with the “ 
DYNAFLASH ENGINE and TORQUE- 


FREE SPRINGING, has the Most 
Modern Chassis in the world 


OU know that stepping up compression in 

} an automobile engine gives more power and 
brilliance. 
You also know that higher compression means 
more ‘ping’”’—and that “ping”’ is a signal of power- 
stealing pre-ignition. 
Now look how the DynarLasu engine gets around 
that. 
Pre-ignition starts at the point in the cylinder 
opposite the spark plug. But the special Turbu- 
lator built into the face of each Buick piston pro- 
vides larger surface area at this point to carry 
away the compression-generated heat that causes 
this pre-ignition. 
So less “ping’’! More power! And also—turbu- 
lence in the fuel charge that means better fuel 
combustion. 
The net result is almost ten per cent more power 
without any increase in engine size or weight. 


gpltes 
sick 
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And its flashing, brilliant, quick-responding 
power is made still more enjoyable because it’s 
linked with the velvet-smooth ride of Torour- 
Free Sprincinc! 


If you want to check that, just see the nearest 
Buick dealer for all the dope—and a demonstration. 
* * - * 

MATCH THESE VALUES! 

Complete with DYNAFLASH engine, TORQUE-FREE SPRING- 
ING, and all standard equipment, these models deliver at 
Flint, Mich. at these prices: Buick SPECIAL business coupe, 
$945; Buick SPECIAL 4-door touring sedan, $1047; CEN- 
TURY 4-door touring sedan, $1297; ROADMASTER 4-door 
touring sedan, $1645; LIMITED 8-passenger sedan, $2350. 
Special accessories, local taxes if any and transportation extra. 


BETTER BUY BUICK ON EASY GENERAL MOTORS TERMS 
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A group of monkeys used in experiments at Stanford 
University. Each is numbered for recording purposes 
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TRIKING without warning, poliomyelitis, 
or infantile paralysis, one of the most 
baffling diseases known to medical sci- 
ence, spreads suffering and death. With 

the coming of warm weather, it may appear 
anywhere, from New York to California, New 
Orleans to Seattle. 

Children, more than grown-ups, develop 
fever, become restless, succumb to paralysis. 
Two thousand stricken adults and children 
crowded one western hospital not long ago. 
One resident physician in ten treating the 
cases died. No known medicine can arrest the 
disease once it attacks. 

Polio fighters today pin their faith on pre- 
ventives, rather than cures. In a score of 
laboratories, from one side of the continent to 
the other, scientists are busy this winter per- 
fecting means which they hope will halt any 
epidemics that may strike at the nation next 
summer. 

Already, through years of research, they 
have learned these significant facts: 

Infantile paralysis is caused by a virus 
twenty-five times as small as the tiniest entity 
that can be seen through the strongest micro- 
scope. 

The disease occurs only in man and monkey, 
entering the central nervous system by way 
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PUT TO SLEEP 


A research worker has 
just anesthetized this. 
monkey with ether to 
make it easier to 

during the tests. 
animal rests in a spe- 
cially constructed 


: 


Below, Dr. E. W. Schultz 
of Stonford University 
is grinding pieces of 
spinal from infect- 
ed monkeys in a mortar 
to prepare new virus 
thot will be employed 
in further experiments 


. 
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of the exposed olfactory nerves in the 
nasal passages 

From the olfactory nerves, the virus 
travels to the motor centers in the me- 
dulla and spinal cord, within and not 
along the outside of the nerve cells. 

Remember these findings, for they 
are the keys to the recent discovery 
that simple chemicals, when expertly 
applied by trained research workers, 
render monkeys completely immune to 
the dread disease. The chemicals work 
on monkeys--—but will they be equally 
effective when applied to adults and 
children ? 

Behind the apparently simple dis- 
covery by Dr. E. W. Schultz and 
L. P. Gebhardt at Stanford University, 
Calif., that zinc sulphate blocks the deli- 
cate nerve endings so the polio virus 
cannot enter, is a dramatic story of 
scientific warfare along many fronts—a 
warfare which now has become hopeful 
for the first time. 

Two years ago, expert prophylactic 
teams spread through Alabama, Mis- 
sissippi, and Tennessee, under com- 
mand of Dr. Charles Armstrong, senior 
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surgeon of the U. S. Pub- 
lic Health Service’s Na- 
tional Institute of Health, 
administering picric acid- 
alum sprays to 2,000,000 
people. One third fewer 
persons fell with polio 
than would have been 
expected, judging from 
the unsprayed = group. 
3ut this partial success 
was not enough, and Dr. 
Armstrong carried this 
question back to the lab- 
oratory workers: 

Why were some saved 
and not others? 

Dr. Max Minor Peet, University of 
Michigan neurosurgeon, investigated 
the question and soon discovered that 
through inadequate spraying the vic- 
tims may not have had all the exposed 
nerve tips coated with the _ solution. 
Aided by Dr. Harry J. Richter and 
Dean H. Eckols, Dr. Peet then pro- 
ceeded to seek some mechanical means 
of delivering the spray materials to the 
nerves, so that not even a trace of 
virus could reach them. 

Meanwhile, the fight continued. It 
was in California, again at Stanford 
University, that Dr. Schultz and his as- 





















chemicals, found zin 
sulphate more effective 
than any others—in- 
cluding picric acid and 
alum, which had proved 
partially successful. 

Meanwhile, also, mi- 
crobe hunters at other 
institutions, private and 
public, were seeking an- 
swers to the many new 
problems which this 
strange disease presents. 

But let’s flash back a 
few years to get at the 
beginning of the modern 
attack on one of the 
strangest diseases known 
to mankind. 

Nearly three decades 
ago, studies in Europe 
and America showed that 
the virus could be trans- 
mitted to monkeys, and 
that it might be “ultra- 
microscopic,” or far be- 
yond the range of the 
most powerful micro- 
scope. These discoveries 
gave impetus to the 
search for a preventive, 
for they pointed a way 
to experiment without 
danger to humans, and 
gave bacteriologists and 
pathologists a better un- 
derstanding of the dis- 
ease-carrying medium with which they 
were working. 

Only in the last decadeshave research 
workers made sensational progress in 
getting at the secrets of the virus. 
Dr. Schultz definitely fixed the ‘virus as 
ultramicroscopic. Other searchers at 
the Rockefeller Institute in New York 
City and the National Institute for 
Medical Research in London, England, 
by comparing its rate of flow with that 
of water and other substances of known 
filter-passing rates through collodion 
membranes, placed the size—on the 
order of 2,500,000 to the inch. 

As Dr. Schultz, Dr. Claus Jungeblut 
at Columbia University in New York 
City, Dr. P. K. Olitsky at the Rocke- 
feller Institute, and others proceeded 
toward a common goal, serums, vac- 
cines, and chemicals were flung at the 
enemy in a mass effort to achieve a 
victory. 


HEY learned not only that they were 

dealing with parasites which attacked 
nerve cells from within, but also that 
these could not be grown and studied 
except in the presence of live cells. 
This complicated their problem enor- 
mously, for they could not observe the 
material growing in test tubes and in 


Every summer, infantile paralysis takes its toll among 
men and women as well as children. 
dread illness has spread uncontrolled, leaving behind 
thousands of crippled victims. Today, medical experts 
are experimenting to find a sure-fire preventive. 
Novel tests on monkeys, described on these pages, 
may point the way to the final conquest of this scourge 


For years, the 
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the conventional culture mediums. 

For several years serums gave prom- 
ise. Vaccines offered some hope. 

In New York, Dr. William Park and 
Dr. Maurice Brodie developed a vac- 
cine from the spine of a monkey which 
had been inoculated with the virus. 
With this vaccine, they inoculated not 
ynly themselves but also twenty-five 
children, hoping it would set up in their 
blood antibodies capable of beating 
back the disease. 

During an epidemic at Los Angeles, 
Dr. John F. Kessel, University of 
Southern California bacteriologist, pre- 
pared serum from those stricken and 
administered it to 150 monkeys, with- 
out appreciable positive results. 


T TEMPLE UNIVERSITY, Dr. John A. 

~ Kolmer developed another kind of 
vaccine, said to have conferred immun- 
ity on twelve of twenty-five children 
within four days. Dr. Kolmer and his 
laboratory assistant, Anna M. Rule, 
tried it on themselves, after which John 
and Daniel Kolmer, the doctor’s only 
children, were vaccinated. Later, blood 
tests showed the presence of antibo~ ‘-3, 
which were supposed to combine wich 
the disease “germs” and render them 
impotent. 

During the last half year, Dr. Edwin 
H. Lennette at the University of Chicago 
has been seeking to unravel the mystery 
of the so-called blood-brain barrier. His 
results thus far indicate that crystal- 
loids, such as sodium bromide, and col- 
loids, such as horse serums, pass from 
the blood into the spinal fluid more 
readily during an attack of polio in 
monkeys than in normal animals. While 
this has some bearing on the use of 
serums, only more research will de- 
termine what methods will be useful. 
Dr. Lennette has not abandoned vac- 
cines, and is just now beginning ex- 
periments with this method of attack. 

Again, at Columbia University, Drs. 
Jungeblut and Earl T. Engle, by inject- 
ing extracts (Continued on page 118) 








Replacing the famous "iron lung" in the care of infantile-paralysis sufferers, 
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Here a youngster is being 
\ \ given the nasal spray that 
is said to seal the ends 







of the olfactory nerves 
and so keep the dread pa- 
ralysis virus from entering 


























this rubber respirator alternately applies vacuum 
and light pressure to the patient's chest walls to stimulate breathing, doing the work of chest muscles made useless by the disease 





New Comforts 


NY attractive spot along the road 
is home, for the owner of the 
latest in automobile trailers and 

fittings. Pictures on these pages show 
some of the most ingenious accomplish- { 
ments of clever designers in providing 
new luxuries for those who live on 
wheels. 
Vying to combine roominess with the 
most elaborate array of conveniences, 
trailer makers have performed magic rl 
space-saving feats. One offers a double- e] 
duty fireplace that heats the trailer by 
day, and turns into a dresser at night! re 
Another provides a three-gallon hot m 
water tank that swings out over a gaso- tic 
line-stove burner to heat a supply for se 
the washstand, shower, or kitchen sink, C. 
and disappears into a closet when it is dc 
not in use. ro 
Refinements in mechanical design m: 
supplement interior comforts. With a of 
new jack attached to the hitch, a woman 
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The wide, semicircular door of this home on we 
wheels makes it easy to carry furniture in or we 






out. Fitted with a screen, it converts the 
front end of the trailer into an airy porch 










Hot water is pro- 
vided by a three- 
gallon water tank 
that swings out 
over a burner of 
the gasoline range 
as shown in the 
photograph at the 
left. When not in 
use, it disappears 
into the cabinet 


















Complete U turns can be made on nar- 
row roads when a trailer is fitted with 
this hitch. A third trailer wheel is steered 
by rods connected to the rear of the car 












Instead of a trailer, 
a novel car has an 
“upstairs” bedroom 
that is made avail- 
able by raising the 
top. It is seen on 
the road at left, and 
below with the top 
up for the night 

















Trail 
Outboard motors, sporting equipment, sic od 
luggage, and other articles are car- age, 
ried conveniently in a_ dust-insulated ' 
compartment reached by outside doors 





homes. 





POPULAR SCIENCE MONTHLY 


‘or Trailer Travel 


n easily level the floor of a trailer 

irked on uneven ground. So flexible Housing a gas or elec- 

another improved hitch that car and tric hecter by day, a 

ailer can even face in opposite direc- fireplace adds a homey 
tions. Novelties include a trailer body touch to one of the new 

at half envelops the car itself, and a trailers. At night, the 


ir that unfolds vertically into a two- fireplace is swung out- 
ward and becomes the 


ory home. dresser seen in the il- 
One maker, who markets a complete lustration below. Hf is 


mobile cottage,” views it as the fore- fitted with drawers, 
runner of sectional homes. Home own- racks, and compartments 
ers of the future, he predicts, will be 

ble to purchase a dining room, a bed- 

om, a kitchen, or a living room, all 

nounted on wheels. From these sec- 
tional units, they will be able to as- 

emble a complete home, in an H or 
C-shaped pattern, with interconnecting 

ors permitting passage from 
room to room. Metropolitan centers 
may be ringed with trailer cities 
of such homes, he suggests. 


With a new jack attached to the 
hitch, even a woman can easily 
evel the floor of a trailer that 
has been parked on uneven ground 


In the picture below, it looks as 
though the trailer is about to 
swallow the car. This arrangement 
puts the weight of the trailer on 
all four wheels of the towing car 


ler cottages like these, de- 
igned to meet the housing short- 
are really semipermanent 

es. The one above has steps 

a skirting to cover the wheels 
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This composite picture shows the full length of the 
thirty-foot tube extending through two floor levels 





ESIGNED for treating cancer pa- 

tients with ultra-short X rays de- 
veloped by 1,600,000 volts of electricity, 
the world’s largest X-ray machine has 
just been completed in a specially con- 
structed building at the Los Angeles 
Institute of Radiology in California. 
Generating more radioactive energy than 
the entire world supply of radium, the 
giant apparatus is thirty feet tall and 
extends through two floors into three s 


High 


Patient under trea! 
ment at one of th 
four outlet ports o 
thetube.Motor-oper 
ated shields contre 
the flow of the ray 


Below, patient anc 
nurse seen throug! 
a periscope from oa 
master switchboar 
on the floor abov 


tories of the structure. Radiating 


from a filament not much larger than a peanut, housed in the aluminum 
cap of the mammoth tube, electrons bombard a gold target at the base of 
the tube to produce X rays which are deflected into outlet ports that permit 
treatment of four persons simultaneously. Skilled technicians controlling 
the tube from a master switchboard observe treatment of the patients by 


means of a periscope. 


Clamp on Racket Press 
Holds Tennis Balls 


A HOLDER for tennis-ball containers, 
just invented by Albert W. Stein, of 
Hillside, N. J., makes it possible to 
carry a tennis racket, press, and balls 
as one unit. Holding the regular tin 
container, in which tennis balls are 
usually sold, by a group of spring 
fingers, the device has four metal 
arms that are attached to the racket 
press by means of the screws and 
bolts of the press itself, as shown in 
the drawing at the right. 


Flash light clamped to snow shovel for use at 








Spring clips grip container for balls 


Flash Light Fits on 
Shovel Handle 


FITTED with a special 
attachment clamp, 4 
weatherproof flash light 
recently placed on the 
market fastens to the 
handle of a snow shovel 
or snow scoop to facili- 
tate the clearing of un- 
lighted sidewalks or 
driveways at night. 
Shown in use at the left, 
the unit can also be at- 
tached to a coal shovel to 
make it easier to scoop 
night up coal from a dark bin 
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CAM LEVER RELEASES PIN 


FLAPS OF 


IR PRESSURE | 
ROTATES RUBBER 
PARACHUTE 





RELEASE 
PINS 








How a rotating wind 
vane operates the 
mechanism that re- 
leases the parachute 


Automatic Parachute 
Releases Itself 


INTENDED for use by plane passengers 
and inexperienced pilots, a parachute 
designed by Henry A. Burgess of Los 
Angeles, Calif., opens automatically at a 
safe interval after the wearer has jumped 
from a plane. Held by the jumper, a rub- 
ber wind vane is revolved by air pressure 
and drives a flexible shaft. The latter 
operates a gear mechanism mounted on 
the parachute pack to open the flaps 
after a predetermined interval. 


Earrings Aid 
ldentification 


METAL earrings are 
now being worn by 
English fishermen for 
identification in case 
if accident or death 
it sea. The metal pen- 
iants are stamped 
with the names and 
addresses of the 
wearers. 


Earring is stamped 
with wearer’sname 


Pistol Projects 


Interior of projector pistol and, above, the 
toy in use to throw pictures onto the screen 


Navigation Fans Get 
Low-Priced Pelorus 


A COMPANION instrument to 
a low-priced sextant recently 
placed on the market (P.S.M., 
July ’37, p. 52) is an inexpen- 
sive pelorus now available. De- 
signed especially for amateur 
navigators and boat owners, 
the instrument has two sight 
vanes, permitting the user to 
take accurate bearings on land- 
marks, buoys, and other ships. 
The unit is well constructed of 
heavy brass. 


Pictures 


~ 


geting are “shot” onto a viewing 
screen by a novel flash-light gun re- 
cently introduced as a toy for children. 
As shown at the left, pulling the trig- 
ger operates a pawl to move, one frame 
at a time, an endless strip of picture 
film in front of a battery-operated 
lamp. Simultaneously, the trigger 
makes an electrical contact to light the 
lamp and project the picture onto the 
screen. 


This instrument helps small-boat owners get bearings 


Police “Lasso. Bandit Cars with Grapnels on Bumpers 


CLAMPED securely to the front bumper 
of a police automobile, a new device re- 
cently tested in Portland, Ore., is de- 
signed to bring the cars of fleeing motor- 


f 


Demonstration of a new police-car attachment that grappl 
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ists safely to a halt. An automatic hook 
snaps over the rear bumper of the pur- 
sued car as police overtake it on the 
road. The police car then applies its 


es fleeing cars and drags them to a 
stop. The photograph at the right shows the grapnel engaging the rear bumper of the quarry 


brakes and wire cable is paid out by a 
spring-operated reel that forms a part 
of the unit, to drag the fleeing automo- 
bile to a stop. 








Mechanical Ride Thumber Speeds 
Hitch-Hikers Across Country 





Two young travelers €-% SAN FRANCISCO 
with the odd device ‘ae ) 
they used in hailing 
passing automobiles 
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The ride thumber dismantled 
and, right, how it operates 















REDIT for their crossing of the continent in twenty- 
seven days is given by two Maine college students to 
the odd mechanical thumber which they used to hitch 
auto rides. A wooden hand with thumb extended is piv- 
oted to a metal destination sign supported by a hollow 
pole. Pulling a wire operates a spring to jerk the hand in 
the approved hitch-hiker’s gesture. 


TO ENABLE the en- 
tire audience at a 
piano recital to see 
the player’s hands, 
Dr. Thomas C. 
Poulter, of Chicago, 
Ill., conceived the 
idea of tilting a 
large mirror beside 
the instrument as 
shown at the left. 
Because the piano 
is placed sidewise 
on the platform, 
ordinarily only half 
the listeners have a 
view of the key-. 
board. Dr. Poulter’s 
plan makes it pos- 
sible for the other 
half to watch the 


movements of the Find Plane Food Needs 


Pianist playing before tilted mirror that reflects image of keyboard hands in the mirror. , ‘ 
Special Cooking 


- j > TO DETERMINE the effects of high alti- 
tudes and the accompanying decrease in 
atmospheric pressure on the cooking of 
meals aboard transport planes, engi- 
neers at a California air base have con- 
ducted a series of cooking tests. One 
experiment, pictured above, proved that 
a “three-minute egg” requires three and 
a half minutes at 5,000 feet, and four and 
a half minutes at 12,000 feet. 


ia. 








Old Dog Gets 
False Teeth 


BELIEVED to be one of the 
first of its kind ever fashioned, 
a canine dental plate was re- 
cently made and fitted to an 
old Boston terrier belonging 
to Mrs. George Earl, of Aber- 
deen, Wash. In the photograph 
at the right, a dentist and his 
assistant are shown fitting the 
set of false teeth to the aged 
pet, which now, it is said, is 


Control for Machine Guns 


BY MEANS of a new remote-control } 
mechanism, batteries of machine guns 
scattered over a wide area can be con- 
able to chew effectively, and | « trolled by one gunner operating a master 
seems perfectly satisfied with trigger. The guns can be fired singly or 
his new dental equipment. This dog is being fitted with a set of artificial teeth simultaneously. 
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Magic Electric Wand 
Tells Sex of Eggs 


LAID OUT in rows on a wired table, as 
hown in the photograph below, eggs 
ire touched with the electrode of a new 
lectrical machine to determine whether 
hey will hatch out as cockerels or as 
jullets. Invented by Dr. W. P. Funk at 
iis Temple City, Calif., poultry ranch, 
he unique apparatus sounds a signal 
o indicate the sex of each egg. 


4 PET ets Katee * ee 5 * > 
Eggs on wired table for electric sex test 


Shirt Is Chart For 
Teaching First Aid 


ocation of internal 
organs, bones, and ar- 
teries are paired in 
olors on this shirt 
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William H. Townend 
using a stop watch 
to time an exposure 
being made with the 
cardboard apparatus 





One of the pictures 
made with the crude 
camera shown below 


Photographer Uses Packing-Box Camera 


TO DEMONSTRATE that expensive equip- 
ment and fast lenses are not absolutely 
necessary for certain types of photog- 
raphy, William H. Townend, a New York 
City camera enthusiast, made a remark- 
able series of “still” shots with a pin- 



















DESIGNED to help in 
teaching the principles of 
first aid, a novel anatomical 
shirt presents a graphic 
picture of the location of 
bones, arteries, and internal 
organs in the human arms 
and torso. Details of in- 
ternal parts are 
printed in black out- 
line and contrasting 
colors on front and 
back of the fitted 
sweat shirt. When 
worn by a model, the 
garment serves as a 
three-dimensional 
anatomical chart for 
use in practical first- 
aid lectures and for 
demonstrations. 


+ 





hole-lens camera made from a cardboard 
packing box. Protected from light leaks 
by a black paper lining, the cardboard 
camera was provided with a hinged back 
for inserting the film. A stop watch was 
used to time the exposures. 


Mount for Spare Wheel 
Makes Changing Easy 


CHANGING tires on automobiles is 
made easier with the novel wheel mount 
pictured below. The spare wheel is held 
in the luggage compartment in a special 
hinged frame. When the frame handle is 
pulled gently, the wheel moves out of the 
compartment and is lowered easily to 
the ground. The process is reversed in 
storing away the wheel with the flat or 
blown-out shoe that has been removed 
from the axle. 





eee i i 
When the handle is pulled, the spare wheel 
swings to the ground as in the lower view 






One-Piece Railroads 


LAID BY MOBILE WELDING PLANT 


OINTLESS railroad track, banishing 

the clickety-clack that jangles the 

nerves of train passengers, has 

proved a success in its first trial in 
America. Following pioneer experiments 
with continuous rails up to a mile or more 
in length (P.S.M., Apr. ’37, . 53), one 
railroad, the Delaware & Hudson, used 
them exclusively for all the track it laid 
last year. Not only do the new rails give 
passengers a “velvet ride,” the trial has 
shown, but they also virtually eliminate 
the battering of rail joints that requires 
constant inspection and frequent replace- 
ment of track and rolling stock. To meet | 
the increasing demand for them, Sperry | 
Rail Service engineers have now placed in 
operation a special welding train that 
turns out the long rails by mass-produc- 
tion methods. How standard thirty-nine- 








foot rails are arc-welded into lengths of : 
as much as 1,500 feet aboard this train is 
shown in the accompanying illustrations. - 
As the final step, any desired number of 
these sections are fused together with “ 


thermit or chemical welds during the 
operation of laying them. 

Rails made by the new process appear 
to defy the laws of physics. Though a steel 
rail seems the ultimate in rigidity, a train 
of flat cars bearing the long rails to their 
destination snakes them around the sharp- 
est turns without difficulty, the rails bend- 
ing to take the curve as if they were made 
of rubber. Once they art laid, experiments 
with a 6,700-foot rail have shown, they 
cease to expand or contract with changes 
in temperature as other steel objects do. 
Instead of shrinking in length as the ther- 
mometer drops, they are easily held in a 
“stretched” position by their welded joints 
and by their anchorage to the ties. 


Interior of the weld- 
ing car, showing the 
machine that joins 
rails together into 
lengths up to 1!,500 
feet. At the right, 
standard thirty-nine- 
foot rails are seen 
on the rack from 
which they are lift- 
ed onto rollers by 
the device below and 
fed into the welder 




























Drawing by B. G. SEIELSTAD 


“RACK CAR” 
FEEDS 
STANDARD 
39 - FOOT RAILS 
TO WELDING CAR 
















TEAM TURGINE 
AND GENERATOR 
PRODUCE CURRENT 

2R WELDING _ 
















HOW "VELVET TRACK" IS MADE 


Operating like the production line of a 
factory, this welding plant on wheels turns H 





regular railroad rails into sections of joint- 
less track. While a new weld is being made, 
finishing operations are performed#on pre- 
vious ones at stations on the flat cars s 
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When a joint comes 
out of the welding 
machine, it first is 
checked for align- 
ment, as shown at 
the left. Lack of 
alignment would 
create a bump in 
the “velvet track" 


Then the joint is 
moved on into the 
oil-fired furnace 
seen at the right. 
Here heating under 
accurate tempera- 
ture control re- 
lieves stresses set 
up by the welding 


After each welded joint has been annealed, it is smoothed and shaped with 
motor-driven grinders. In the photograph above, the head of the rail is 
being smoothed. The hand grinder at the right is used to remove excess 
metal around the weld immediately below the rail head and above the base 


SPECTOR CHECKS 
NMENT OF 
WELDED SECTIONS 


-D ANNEALING OVEN 
HEAT TREATMENT 
/€ TRESSES 
J WELDING 


At the left, a 
long welded rail 
laid loose upon 
flat cars on its 
way to be laid, 
bends easily as 
the train goes 
around a curve 


The main genera- 
tor of the weld- 
ing train, seen 
at the right, is 
driven by a tur- 
bine using steam 
piped from a lo- 
comotive boiler 
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A modern airliner in flight. Can engineers make plane travel as safe as it is fast? 








IXTY-SIX deaths in air-line 

crashes in a single period of ten 

months! Stunned by these official 

1937 figures, aeronautical experts 
are concentrating their efforts on de- 
veloping new safety measures to reduce 
the hazards of travel by air. 

During recent months, a giant Boe- 
ing transport plane, fitted as a flying 
laboratory and staffed by a group of 
aviation technicians, has been deliber- 
ately hunting storm areas near Seattle, 
Wash. Grounded only by clear weather, 
the plane has flown into hundreds of 
electrical storms while radio experts 
attempted to determine the cause and 
cure of “sndéw”’ static, the electrical 
disturbance that blots out plane radio 
communications, and leads to disaster. 

This is only one of the host of meas- 
ures that scientists are taking in the 
struggle for maximum safety in air 
travel. At Dayton, Ohio, U. S. Army 
: ’ ' oF ste, engineers are experimenting with a rev- 

; aE olutionary blind-landing device, with 
"bee which pilots approaching fog-bound 
airports could throw a master switch, 
and let radio-controlled mechanisms 
maneuver the ship to a safe landing. 

Glass noses that shield loop antennas, 
improved de-icing units, automatic fire 
extinguishers, ingenious instruments 
for making meteorological observations 

all these are listed among the new 
safety devices for air-line use. 

The field is wide open for inventors 
interested in mechanics, aeronautics, 
meteorology, and a dozen other branches 
of science to work out new devices and 
methods that will make safety r cords 
match the speed and efficiency stand- 
ards of American air transportation. 





An all-metal propeller 
being inspected with a 
microscope for flaws 
that might cause an ac- 
cident. At the right, a 
fuselage is suspended y 
upside down to test the f 
strength of the mount- 
ings for the engines 
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The trailing wing edges seen on this alia 

plane add lifting power in take-offs +1 a 

and slow the craft down for landing ons 
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At left, a workman is applying a de-icer cov- 
ering to a wing to reduce the danger of ice 
forming on the edge. Below, installing a de- 
vice to throw antifreeze onto the propeller 











New types of 
direction- 
finding appa- 
ratus, like this 
loop-antenna 
control, quide 
big airliners 


At the nose of the 
plane, the antenna 
itself is covered by 
a glass globe that 
cuts down interfer- 
ence by metal and 
increases the ra- 
dio's efficiency 


chnicians inside a flying laboratory testing the 
»fectiveness of various types of antennas for the 
mination of static. The photograph, right, shows 
ee of the antennas tried—a ring at the nose, 
e under the body, and a football-shaped device 
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Station superintendent and pilot checking 
the flight analyzer's record of a trip. The 
device, seen installed in a plane at left, 
shows whether the pilot has obeyed orders 
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Experts are examining ord weighing these turkeys, bred to yield more white meat 
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Tiny woodsmen stand in the foreground of the realistic forest 


IX months of painstaking work are required to 
S fashion each of the miniature forest exhibits 
soon to be displayed in the Harvard University Mu- 
seum of Forestry. Copper wire of varying thickness 
is used to form tree trunks and branches, which are 
set in place before a cyclorama background to produce 
in true perspective a diminutive but astoundingly 
realistic model of genuine forest growth. The photo- 
graph above shows how realism is achieved through 
skillful bending, fraying, and soldering of wire, in 
addition to accurate scaling and placement. 
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A turkey being X-rayed, above, to show its bone structure 


ORE white meat on turkeys is one of the pur- 
poses of scientific breeding methods devel- 
oped by experts of the Northwestern Turkey Grow- 
ers Association. In the last three years, selective 
breeding of prize birds has increased their average 
weight three pounds. The superior turkeys have an 
average weight of fifteen pounds, with approximate- 
ly two pounds more white meat than turkeys studied 
ten years ago. X-ray pictures of the birds are used 
to advance the knowledge of breeding methods. 


Tiny Handmade Forests Have Trees of Bent Wire 





A picture of a Japanese birch is 
the model for the tree being fash- 
ioned above. Left, soldering on 
the branches of a wire tree 
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Home Chemist 


BECOMES A 


Wizard 


OF 


GLUE 


ORKING in a cellar labora- 

tory and using chemicals 

bought at a corner drug 

store, Benjamin K. Albrecht, 
a fifty-nine-year-old retired salesman of 
Rowayton, Conn., is achieving a repu- 
tation as the wizard of glue. With 
makeshift apparatus, he is solving 
problems that have baffled the chemists 
of the largest laboratories. 

Only a few days ago, it was an- 
nounced that when the New York 
World’s Fair opens in 1939, thin sheets 
of metal glued to the walls of several of 
its buildings will introduce a striking 
and novel form of interior decora- 
tion. For the first time in history, 
metal can be glued successfully to 
wood and plaster. And, the adhe- 
sive which makes the feat possible 
is a product of Albrecht’s Roway- 
ton workshop. 

Not long ago, I spent a day with 
the home chemist in his basement 
laboratory on the outsirts of the 


CPi 


workman using one of Albrecht's adhesives to apply 
pper sheets to a wall for the New York World's Fair 


i SBRUARY, 1938 





This piece of metal was glued to a cel- 
lar door in 1935 in a test that led to 
the discovery of an amazing adhesive 


Connecticut village. I found 
him going over a flood of let- 
ters which had arrived from 
all parts of the United States. 
Four hundred had come in two 
consecutive days, many of 
them asking for new glues for 
special purposes. While we 
talked, we were interrupted 
frequently by telegrams, visi- 
tors, and long-distance tele- 
phone calls. The industrial 
world is beating a path to Al- 
brecht’s door in search of new 
and improved adhesives. 
When the company for which 
he worked went out of business 
in 1930, Albrecht turned to his 
home-chemistry hobby for a 
livelihood. In half a dozen 
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Benjamin K. Albrech+ at work in his basement 
laboratory at Rowayton, Conn., where he has 
solved problems that baffled expert chemists 


years, he has become one of the 
outstanding free-lance glue ex- 
perts of the country. All his work 
has been accomplished in one cor- 
ner of the crowded basement of 
the home in which he has lived for 
cd thirty-three years. His workbench 
‘| runs along one wall beneath a 
wide shelf packed to the edge with 
bottles, jars, and cans containing 
innumerable chemicals. 

Near the house-heating furnace 
is a small, pot-bellied stove on 
which he melts his glues. In pro- 
ducing his new bonding materials, 
he employs animal glues, vege- 
table glues, latex, and casein. To 
such bases he adds oils, acids, 
paints, acetates, and a wide vari- 
ety of dry chemicals. He still 
uses a homemade pair of scales with 
sheets of galvanized tin for pans and 
Lincoln pennies for weights. 

One of the first products of his 
workbench was a new glue so resistant 
to moisture that it is now widely em- 
ployed for sealing burial caskets. A 
little later, he combined latex and glue 
to form a rubber cement so strong it 
will outlast the canvas to which it is 
applied. Circuses now employ it for 
repairing tents, and at both the Yale 
Bowl in New Haven, Conn., and the 
Brooklyn, N.Y., baseball grounds, it is 
used to keep in good repair the immense 
tarpaulins which protect the playing 
fields from rain. 

Before Albrecht solved the riddle of 
cementing metal sheets to wood and 
plaster, he (Continued on page 127) 
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This odd instrument 
produces tones like 
those from a cello 





Double-Action Shaker 
Gives Salt or Pepper 
“— 3 









Turning the re- 
volving top of 
this new shaker 
makes it give 
pepper or salt 


ITHER salt or pepper can be shaken 
[- from the same end of a handy 
shaker now available. Pepper is con- 
tained in a small cylinder within a 
larger one filled with salt. A perforated 
rotating top is turned to one position to 
dispense salt, and to another to shake 
out pepper. 


Model Street Bombed 


DROPPING 500-pound bombs on a full- 
size reproduction of a London street, 
British airmen recently tested the 
effect of aerial bombardment on the 
houses, water mains, sewers, electric 
transmission lines, and other structures 
of a modern city. The model street had 
been erected on the experimental range 
at Shoeburyness. 
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Horns Made from Tree Trunks 
Give Odd Musical Tones 


HORNS hollowed out of tree trunks are used by 
native musicians in the Tyrol region of Austria. The 
novel instruments, said to imitate the tone of a cello, 
are fitted with stops so that they can play all the 
notes of the scale. Tree bark is left on the horns in the 
belief that it has a softening effect on the tones of 
the instruments. 
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When the brush encounters 


Insulation 
Checks Fires 
on Steamers 


INSTALLED in the 
steel walls and floors 
of ocean liners, a new 
insulating material is 
designed to prevent 
the heat of a fire in 
one compartment from 
igniting material in 
adjoining spaces. The 
photograph shows the 
material being in- 
stalled in the S. S. 
Catherine, said to be 
the first 100 percent 
fireproof liner. 























Tool Grinds Auto 
Ignition Points 


WHIRLED like an egg beater, a 
new portable grinding tool makes 
it easy to reface automobile dis- 
tributor points without removing 
them from their mountings. An 
abrasive wheel is automatically 
held in alignment between the 










. A small group of Tyrolese musicians playing on their wooden horns two points by spring pressure. 


Electric Brush Tests Enamel on Water Pipe 


TO MAKE sure that 
waterproof enamel 

“a completely covers 
the sixteen-foot si- 
phon pipes used in 
the construction of 
the Colorado River 
aqueduct to supply 
water to Los Angeles, 
Calif., inspectors use 
anovelelectric brush. 
Connected to a power 
circuit by a trailing 
wire, the brush “is 
drawn across. the 
enamel surface as 
shown in the photo- 
graph at the left, 
ey ‘ emitting sparks at 
/ Pema Bete those points where 
m a ee the coating is less 
P than the minimum 
a thin spot in the enamel, sparks fly thickness required. 























Blocks of insulating material being installed in a ship's hold 
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Mechanical Designer Turns Out New Textile Patterns 
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“HIFTING mirrors and lenses within a compact 
; S projector provide two textile designers in a 
‘ew York studio with an endless array of patterns 
uitable for print fabrics, wall paper, carpets, and 
pholstery. Small cardboard disks, each holding a 
ifferent basic design, are placed in the projector 
nd the image is thrown upon a ground-glass view- 
ng screen. As the machine is operated, the design 
hifts on the screen into an infinite number of va- 
iations. Watching the shifting patterns appear in 
olor on the screen, the designers can stop the ma- 
hine at any time to record any pattern that strikes 
heir fancy. 


A few of the countless designs produced 
by the ingenious machine are seen below 


This projector throws 
shifting patterns on 


a ground-glass screen 
Ws as 





Cardboard disks containing the basic designs 


Springs Exercise — 
. . / . " a 
Pianists Fingers 
EASILY attached to any piano, 
a curious device is said to aid 
music students in acquiring 
speed, suppleness, and correct 
touch on the piano keyboard. 
Rings worn on the fingers are 
connected by means of coil 
springs to supports that slide 
along a horizontal bar mounted 
above the keys. Following the 
hands up and down the board, 
the springs provide tension to 
give the fingers muscular 
training. 








To open the car door, the 
proper combination of but- 
tons must first be pressed 


Plate Guides Nails 
To Mend Hip Bones 


3ROKEN hip bones are nailed together 
quickly by means of a surgical tech- 
nique just perfected. The surgeon em- 
ploys a fan-shaped plate, marked by 
guide lines converging from its rim. 
iced over the hip, this unit, in con- 
netion with X-ray photographs, ena- 


The combination is set by 
plugs in a concealed board 


Alarm Lock Balks Car Thefts 


BURGLARPROOF doors are now available for in- 
stallation on cars of any make or model. Re- 
cessed buttons in a circular row on the outside of 

‘s him to determine the exact direc- the door are pressed in a predetermined order 
tion in which to drive the nail that to open the lock. If the wrong combination is 
b nds the broken bones together. Nails Springs are fastened to loops that pressed, an electric mechanism sounds an alarm 

e made of a special alloy. slide along a bar above the keys bell to attract the notice of passers-by. 
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Destroying four times 
as much property every 
year as fire, the rat 
looms as a major enemy 
of human civilization 








































Wearing gas masks, these 
men are releasing deadly 
fumes in a steamer's hold 
to kill rodents. All ves- 
sels ore required by law 
to receive this treatment 
at least twice every year 


Dead rats being collected on 
a ship after fumigating, to 
be examined. In this manner, 
seaport cities keep check on 
the importation of diseases 









Was NI vs. RAT 


By E. W. Murtfeldt 


S DUSK settled over New York City, one evening not 
long ago, the second largest power plant in the 
world suddenly broke down and plunged a huge 
area into darkness. Crowded subway trains 

stalled in black tunnels. Elevators stopped, movies faded 

from the screen, traffic lights blinked out, surgeons des- 
perately completed delicate operations by flickering candle- 
light. A paralyzed, helpless city groped in darkness. 

When service was restored, five different investigations 
probed for the cause of the power breakdown. Engineers 
knew that a short circuit had caused a crippling fire—but 
what had caused the short circuit? At last, examiners 
tracing a cable leading from one of the giant generators 
found one spot where insulation had been gnawed and 
chewed to expose the bare wire. Below, they spied tie 
remains of the culprit—the stiff, singed carcass of a rat. 

This near catastrophe is symbolic of the great damage 
caused by the myriads of rats that infest the nation. Gov- 
ernment figures place the rat population of the United 
States at well over 100,000,000—approximately one rat for 
every man, woman, and child in the country. 

Experts say that a rat eats two dollars worth of food a 
year, and causes many times as much 
damage to merchandise and property. A 
modest estimate of the total annual de- 
struction attributed to rats in the United 
States is over $1,000,000,000—four times 
the nation’s annual fire loss. 

Most householders know that rats steal 

) food, but few are aware of the extent of 
their destructiveness. Rats will eat prac- 
tically anything, and will destroy much 
that has no possible food value. In ware- 
houses, on ships, in trains, they gnaw and 
destroy gloves, hats, blankets, books, 
leather, furniture—nearly every article of 
commerce. They damage wood founda- 
tions and walls. They have gnawed 
through mail sacks and ripped letters to 
shreds, caused floods by gouging holes in 
dams, started fires by gnawing on match 
heads. 

Some of the damage they do is almost 
unbelievable. Experts state that rats 
often gnaw’the feet of horses until they 
bleed. Three circus elephants recently 
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... Experts Hunt Down a 
Brazen Thief, Vandal, and Killer 



















had to be destroyed after rats 
had eaten into their ponderous 
hoofs. Gas explosions and fires 
have been traced to rodents 
gnawing holes in lead gas pipes. 
According to a Utica, N. Y., 
florist, a band of rats once 
stole more than 500 carnations 
from his flower vault. 

When starved, rats lose their 
natural timidity and will at- 
tack _ cats, dogs, and even hu- 
man beings. Not long ago, an 
English workman descended 
into a coal mine that had been 
closed for several weeks. No 
one ever saw him alive again. 
Hordes of starved rats attacked 
and killed the unfortunate 
miner, whose bones were later 
discovered. And in a slum bor- 
ough of London, a mother and 
her children were afraid to go 
home from work until the 
father joined them. Rats regu- 
larly took possession of their 
rooms as soon as the family 
left them, and would attack the 
children if not beaten off with 








This is the way to set a cage trap. Place the open- 


! ing near the rat hole and cover the trap with burlap 
-— & Pa 





















Making poisoned bait with squill, the 


1 club, , powdered bulb of the European plant 
How does science combat seen in the background. This poison is 
this (Continued on page 137) not harmful to common domestic pets 









A laboratory worker combing the hair of a dead rat to 
see whether it contains fleas carrying bubonic plague 








Autopsies on sample rats reveal infections that might 
be spread among human beings to cause grave epidemics 














At the left, exterminators are killing rodents with 
gas. The hose is being thrust far down into the hole 
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ARTIFICIAL HEART. The massive illuminated human figure be- 
low illustrates the circulation of the blood. When a push button is 
pressed, valves in the mechanical heart open and close as colored 
liquid is pumped through the body. At right, a visitor is peering 
into a cabinet to see how the pupils of his eyes contract in light 








































Scientific 
PEEP SHOW | » 


TELLS HOW OUR 
BODIES WORK 


LLUSTRATING with working models the many operations 
of the human body, a novel exhibition recently opened at 
the New York Museum of Science and Industry resembles 

= the side show of a modern amusement park. By pressing 
buttons, turning cranks, and pulling levers, visitors can test 
their strength, their lungs, and their voices and see for them- 
selves how blood circulates, how their muscles work, and a 
host of other interesting details. Controlled by a maze of 
motors, the exhibits provide a fascinating introduction to 
: the mysteries of human anatomy and physiology. 

Bending over a curious smell machine, the visitor can pro- 
duce burnt, fruity, or putrid odors at the mere touch of a 
lever. Striking a note on a piano keyboard lights a series of 
bulbs to show the range of the human voice. Pressing but- 
tons that protrude from various parts of a plaster torso 
results in the illumination of charts showing what might be 
the cause of pain in any specific part of the body, while twirl- 
ing the dials on another exhibit shows the visitor how much 
longer he may reasonably expect to live. Other push-button 
exhibits are supplemented by wall charts, graphs, and ana- 
= tomical displays that provide the museum visitor with a 
ei scientific peep show on the structure and operation of the 
i human body. 
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BEHIND THE SCENES. Rear 
view of the  blood-circulation 
exhibit, showing the motor and 
pump that force liquid from two 
tanks through the huge manikin 
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MASTER MIND. This gigantic 
representation of the brain is set 
with push buttons which, when 
pressed, indicate on a chart the 
parts of the body controlled by 
various sections of the brain 











A machine for testing the 
grip of the index finger. 
Pressure is recorded on 
a dial and chart when the 
trigger is pulled as shown 
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SOURCES OF PAIN 
Buttons in various parts 
of the figure at the left 
are pressed to light up a 
chart that shows what may 
cause pain in each area. 
The dummy is opened to 
reveal the switch system 


Nearest approach to the 
familiar chamber of hor- 
rors is the “book man," 
below, made in vertical 
sections that open up to 
show the internal structure 
of the human body 


STRONG-ARM ACT. A rub- 
ber bulb, pumped full of 


air by means of a foot ped- 
al, moves the arm bones in 
this exhibit to demonstrate 
how muscles work. The knob 
helps control the movements 


See your own pulse! A 
finger nail placed in 
contact with a rod in 
this device causes an 
indicator to swing in 


time with the heartbeat = ej Ls SMELLS MADE 
. , TO ORDER 


"Phew," this visitor 
says, as he gets a 
whiff from the ‘smell 
machine." Pressing a 
lever releases odors 
from bottles seen in 
the picture below. 
By pushing two or 
more levers at once, 
additional smells 
are easily produced 
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The compass of the 
human voice at vari- 
ous ages is shown 
by the exhibit seen 
at the left. When a 
visitor strikes one 
of the notes on the 
keyboard, the corre- 
sponding note lights 
up on the musical 
scale, and the chart 
above it indicates 
the ages at which the 
tone is produced 
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Dubbed "King Cheese," this statue was shown ata recent food exhibit 


Compactly built, 
the kit at right 
holds a complete 
photographic set 


The camera, en- 
larger, and other 
parts of the kit 
are shown below 









Huge Figure Carved 
from Solid Cheese 


STANDING well over eight feet in 
height, a mammoth sculptured figure 
made entirely of cheese was the out- 
standing feature of a celebration of epi- 






























cures held recently 
in a large New York 
City hotel. The novel 
statue, mounted on 
a circular pedestal, 
represented the 
“King of Cheese,’’ 
completely fitted 
with crown, collar, 
ruff, royal robes, and 
scepter. Some idea of 
the huge girth and 
stature of the cheese 
figure may be gained 
by comparing it, in 
the photograph re- 
produced at the left, 
with the girl whose 
extended arm fails 
to reach the stat- 
ue’s shoulder. 


Watch Tells Time, 
Day, and Date 


DAY of the week and date of the 
month appear automatically on a 
new calendar wrist watch. An extra 
hand moves once every twenty-four 
hours to indicate the current date 
along the outer rim of the dial, while 
the day of the week appears in a 





Loops Aid Knitters 


KNITTING with yarns of two colors 
is made easier with the novel finger 
guide above. A spring worn on one fin- 
ger has loops through which the yarns 
are threaded to prevent tangling. 


Train Messenger Bees 


Bees, trained like carrier pigeons, are 
said to have been used in Japan to carry 
messages at thirty miles an hour for 
distances up to three miles. 


rectangular opening just below the An extra hand indicates 


numeral twelve. 


Photographic Kit ls a Complete Laboratory 


PACKED compactly 
in a wooden cabinet 
that is fitted with a 
convenient hinged 
door, the novel pho- 
tographic kit shown 
in detail at the left 
is a complete picture 
taking and develop- 
ing outfit for the am- 
ateur cameraman. In 
addition to a minia- 
ture camera and a 
complete enlarging 
machine, the assem- 
bly includes develop- 
ing chemicals, 
printing materials, 
and a set of special 
filters and lenses for 
various purposes. 
Lantern slides can be 
prepared from devel- 
oped films with a 
slide maker, and 
thrown on a screen 
with a compact pro- 
jector which is also 
included in the kit. 
A handle on top of 
the cabinet makes it 
easy to carry from 
place to place. 





the date on rim of dial 





Students Build Device 
To Show Heart's Beat 


USING only a few simple pieces of 
laboratory equipment, science pupils in 
the Maryville, Mo., high school con- 
structed the novel heart-beat meter pic- 
tured above. Colored water in a U tube 
rises and falls about a half inch when 
the small funnel on the end of the at- 
tached rubber hose is held against a 
vein in the neck. 
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LENSES COMPRESS EACH 


HALF OF SCENE ON 
STAN DARD-WIDTH 
FILM 
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= PROJECTORS 
u l ““ RESTORE PICTURES 
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2RIGINAL PROPORTIONS 


Projected Movie 


are 











(<9 motion pictures were pro- 
_J jected on a huge curved screen 
thirty-three feet high and almost 200 feet 
ng in a recent exhibition in Paris, 
rance. Films projected on the mam- 
oth screen were made by two cameras, 
perating simultaneously and each pho- 


Novel Car Is Air-Conditioned for Summer and Winter 


f- OUR persons sit abreast in an automobile of revolutionary 

“design recently completed in California. Equipped with 
ront-wheel drive, electric gear shift, and four forward 
eeds, the luxurious land yacht can attain speeds in excess 
120 miles an hour. Other features of the novel automobile 
lude complete summer and winter air-conditioning, green- 

tinted safety glass to reduce glare, shock absorbers adjust- 
e through a dash control, inclosed two-passenger rumble 
t, and walls lined with cork and rubber for safety. 


This land yacht boasts 
many unusual features 
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tographing exactly half of the original 
scene. Fitted with special optical sys- 
tems, the cameras compress the scene 
so that it will fit on ordinary thirty-five 
millimeter motion-picture film. This 
process, called the “hypergonar” sys- 
tem, does not distort the vertical view, 


How the images 
from two projectors 
joined on a 
screen. Drawing at 
left explains process 














Twin Cameras Make 
Giant Movies 


but ‘“‘squeezes” the picture horizontally 
to reduce its width. After the film is 
made, twin projectors reverse the com- 
pressing process so that the two halves 
of the picture merge on the screen into 
one complete panorama with all parts 
in their regular proportions. 








A close-up view of the ultra-streamline nose reveals a 
striking resemblance to some strange reptile of the past 
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Electrified Guitar Produces 
New Tremolo Effect 


AN ELECTRIC guitar invented by Clay- i 

ton Kaufman of Los Angeles, Calif., has 
a tremolo effect that can be adjusted to 
simulate the tonal qualities of an ac- 
cordion, electric organ, or vibra harp. 
Plugged into an electric amplifying 
unit, the instrument has a selecting lever to vary 
its tremolo, and a pedal-operated rheostat to 
control its volume as reproduced through the 
loudspeaker. 














Chemically Treated Corn 
Gives Greater Yield 







Perry Butkin, guitarist, ex- 
plaining the electric guitar 
to Deanna Durbin, movie star 


Double-Deck Streets Serve Dutch Homes 


A tradesman wheeling 
his cart off an eleva- 
tor on the upper level 





Below is a view of one Howard D. Sallins preparing seed corn for treatment 


of the upstairs streets 
in Rotterdam, Holland AFTER extensive laboratory and hothouse ex- 
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periments, Howard D. Sallins of Chicago, IIL, 

: we asin Ree, fi has succeeded in perfecting a chemical process 

_ . a ee comenaal - ie for treating corn seeds, which is said not only to 

we 1 eee UMN ANS a <7 - | produce a yield higher than average, but also to 

‘ i iy R i : i ' insure exceptionally hardy plants that will grow 
ak. We yi under adverse conditions. In the photograph | 


Food _— above, Sallins is shown stripping kernels from 
ee ss : , F, selected cobs of corn, prior to subjecting them 
to his special chemical treatment. 
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ECAUSE natives of 
Holland prefer indi- 
vidual homes to apart- 
ment-style dwellings, 
a new housing devel- 


Fountain Pen 
for Draftsmen 








opment in a congested 
section of Rotterdam 
is equipped with dou- 
ble-deck streets. Each 
building contains two 
homes, one above the 
other, the one at the 
top being served by a 
second-story  thor- 
oughfare as pictured 
at the right. Pedestri- 
ans climb stairways 
to reach the upper 
level, while cyclists 
and tradesmen with 
delivery carts ride up 
in elevators provided 
for the purpose. 
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Can‘t Clog 


PRESSING a plung- 
er on top of a new 
fountain pen for 
draftsmen causes a 
drop of ink to fall 
from a barrel reser- 
voir down into the 
space between the 
drawing points of 
the instrument. Be- 
cause the ink supply 
is replenished drop 
by drop at the tips, | : 
it does not cake and A drop of India ink falls 
stop the flow while between the drawing points 
the pen is in use. when the plunger is pressed 
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Full-Size Models Test New Plane Designs 
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Novel Cheese Cutter 
Resembles a Hack Saw 


RESEMBLING a hack saw, a new store IRPLANES that never will fly are 
fixture designed to cut large cheeses in- being constructed at a western 
to smaller pieces for retail sale has a_ aircraft factory. To simplify prob- 
strong wire stretched between the ends __ lems of design, decorating, and oper- 
of a -hinged arm. Pushed down as_ ating huge military and transport 
shown above, the wire cleaves the planes, the engineering staff builds 
cheese quickly and neatly. a full-size dummy plane made 

principally of plywood and mus- 

Carbon Dioxide Lamps lin. Called “mock-ups,” the dum- 

my planes are fashioned as ac- 

INCANDESCENT electric “daylight” curately as the finished ship to 

| lamps, filled with carbon dioxide gas, permit actual testing of pro- 


















have been made practical by ‘the dis- posed control locations, passen- 
overy of a way to prevent breaking ger accommodations, and other 
lown of the gas by electric charges. features of the plane. 









Workmen removing plaster cast from 
a model of the bow of a clipper plane 
























: Odd Practice Board TeachesTouch Typing 


TOUCH TYPING can be 
practiced without a 
typewriter, on a novel 
board just placed on the 
market. The convention- 
al typewriter keyboard 
is represented by holes 
covered with sliding 
shutters that conceal 
the proper letters or 
numerals marked un- 
derneath. The student 
practices by flipping 
the shutters instead of 
pressing keys, to learn 
their positions and the 
finger to use for each. 
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Fingers flip shutters concealing letters 


Electric Heater 
Helps Start Car 


FASTENED permanently to 
the motor, a new electric heat- 
er insures easy starting of an 
automobile engine in _ cold 


° reather. To we the g ix- 
Huge Tank Is Towed 1,371 Miles ture in the intake manifold, 


the unit is plugged into a con- 










‘EIGHING more than the Statue of Liberty, a mam- venient electric outlet by means 
moth steel tank manufactured near New York City of a connecting cord, which is fd 
iid to be the largest and heaviest piece of freight detached after the motor has i 
ever transported. Because it was too bulky for a rail- been started. The heater is es- 5 
road flat car, the eighty-foot giant was launched in pecially designed for use in 
the Hudson River and towed by a tug through the cases where cars are left in ad 
Erie Canal and the Great Lakes to its destination in unheated garages, or in locali- Heating unit clamped to manifold. A 
In \iana, 1,371 miles away. ties having very cold winters. cord connects it with a handy outlet : 
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oing Down / ae 


to descend a cliff by 
the method known as 
“rappelling.” The rope, 
--anchored to a support, 
is passed around the 
right leg and then 
over the left shoulder 


... ALL YOU NEED IS A ROPE AND A CLIFF 


OR descending steep rock cliffs, rope fastened to a convenient rock or 
Grier use a technique climbing pin and wound under the 
known as “rappelling,” the various’ climber’s right leg and over his left 
stages of which are revealed in the shoulder. Pushing himself out from 
remarkable series of section photo- the face of the cliff, he lets himself 
graphs reproduced on this page. drop until his feet land back against 
Practically amounting to controlled’ the rock. Balance is maintained with 
falling, the method employs a single the left hand, and falling speed regu- 

lated with the right. The maneuver is 
repeated rapidly until the climber 
reaches the bottom. The last man to 
come down doubles the rope around 


the support, pulling one end to free —_ , ote 
* after he hes made his descent. This trick helps in coiling rope. The strands 
should be inspected closely for strained places 


In the middle of the 
leap, as seen below, 
the right hand flips 
the rope out to keep 
it clear of the cliff 


Starting the drop. The 
right hand is extended 
to bring up slack rope, 
the left arm bent. The 
knees are set for a 
quick backward spring 





Swinging back against the face 
of the cliff, the climber checks 
himself. The process is repeated 
until the bottom has been reached 


A sudden kick of the feet throws the 
climber out from the rock. At the 
same time, the right arm is bent to 
feed the slack rope over the shoul- 
der, while the left preserves balance 
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Bulletlike Motor Cycles 
Set New Speed Records 


WITH radically streamline housings that cover the han- 
dlebars, wheels, and engines of their machines, foreign 
motor cyclists are setting new speed records in road races 
being conducted in Italy and Germany. Petro Taruffi, 
Italian cyclist, mounted a one-piece streamline cover fitted 
with a stabilizing tail fin over his machine when he recent- 
ly attained a speed of 180 miles an hour, shattering the 
record in his class. At Frankfurt, a German racer, riding 
his machine like a jockey, donned a special streamline 
crash helmet to insure the minimum of air resistance. 
Features of other German racing motor cycles include 
teardrop exhaust vents, and lateral wheel supports that 
may be withdrawn at will. Record-breaking motor cycles 
with side cars have a highly streamline third wheel. 


Two speedsters. 
The one at the 
left is classed 
as a motor cycle 
with a side car 








Riding like a jockey, this German racer wears 


Petro Taruffi, right, getting away : 
yh A a ee a streamline helmet to reduce wind resistance 


for his 180-mile-an-hour record 








A professional "waker- 


Plumbe rs Use Alligators ) ‘ ey upper’ and the bell he 
° ae " uses to ply his trade 
To Open Clogged Pipes 


ALLIGATORS kept as specimens at the U.S. 
Bureau of Fisheries aquarium in Washing- 
ton, D.C., are being tried out as plumber’s 
issistants to open up clogged pipes. Placed 
n a length of pipe that is stopped up with 
silt and sediment, the reptile digs his way 
through, opening up a smali hole which 
water later will widen by its pressure as it 
sweeps through. 


Sounding a horn by phone rouses hotel guests 


Odd Devices Wake Sleepers 
Who Scorn Alarm Clocks 


TAKING the place of the traditional 
alarm clock, two odd methods of rous- 
ing sleepers are illustrated by the 
photographs above and at the right. 
An enterprising Englishman makes 
his morning rounds on a bicycle, using 
a pole to place an electrically operated 
bell against the bedroom windows of 
his customers. In Tennessee, a hotel 
telephone operator blows a hunting 

\n aquarium official shows how ‘gators clean pipes horn into the phone to rouse hunters. 
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N A target range deep within 

a canyon of Elysian Park, in 

Los Angeles, Calif., 4,000,000 

lead bullets have splattered 

against steel silhouettes or ploughed 

through paper bullseyes within the last 

three years. And, as a result, the police 
force of the nation’s 
fifth-largest city has 
been transformed into 
a corps of expert pis- 

tol shots, every officer 7. 





One of the ranges on which Los Angeles policemen are turned into expert pistol 
shots. Different exercises are used to simulate conditions of actual police work 


Straight-Shooting 


prepared to take care of himself in a 
possible gun fight, and to get his man 
into the bargain. 

Not long ago, for every third bandit 
killed on the streets or in the alleys of 
Los Angeles, a policeman lost his life. 
Now, these hard-shooting cops, 2,300 





Chief James E. Davis 
with the Los Angeles 
police team that won 
the national field- 
firing championship 








Cartridges used in practice are reloaded. Here 
newly cast bullets are being sized and greased 


strong, get twelve bandits before gang- 
land’s guns kill an officer. Further, to 
prove just how good they are, Los 
Angeles poijice shooters recently swept 
the boards in the national pistol matches 
at Camp Perry, Ohio, winning five of 
six team contests and setting two new 
team records. 

Shooting ahead, abeam, and behind 
from moving automobiles; firing with 
right hand and left hand while advanc- 
ing, retreating, hiding behind trees and 
fire plugs, and lying prone on the earth; 
picking out heads in tiny windows of 
cardboard houses; climbing mountains, 
sliding down rocky canyons, crawling 
up slippery, grassy slopes; mastering 
boxing, wrestling, jiujitsu-tthe new 
crop of cops learns to beat any criminal 
to the draw, disarm a thug before he 
can pull the trigger, and subdue the 
strongest adversary. The “gun slingers”’ 
and bad men of the frontier four dec- 
ades ago would be no match for these 
masters of firearms and physical tricks. 

Take the case of Patrolman Sam 
Posner, for instance. Posner, a recent 
graduate of the Los Angeles Police 
Training School, picked up a felony 
suspect the other night—a burly fellow 
who swore that no cop would take him 
to headquarters. When the officer’s 
partner left the car a moment, the 
prisoner turned on Posner in a mad ef- 
fort to knock him out and escape. But 
the officer clamped a headlock on the 
attacker and quickly subdued him. 
When his fellow officer returned, he was 
quietly sitting on the prisoner. 

Or Officer L. A. White, who ques- 
tioned the driver of a car double-parked 
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on a downtown street the 
other night. While he was 
investigating the car, one of 
its four occupants stuck a 
gun in White’s ribs. With 
one movement, the officer 
struck the gun aside, grasped 
the man’s wrist with both 
hands, and pointed the muz- 
zle toward the assailant’s 
chest. Not only did this 
speedy counterattack pos- 
sibly save his life, but it 
brought the four men to 
book on sixteen felony 
counts, including possession 


of the crime-breeding drug marijuana. 

The development of fast-shooting 
officers in Los Angeles goes back to a 
day in 1925, when R. Lee Heath, then 
chief of the department, met a news- 
paper reporter at a soda fountain near 
Central Police Station and offered to 
buy him a drink. The reporter, in reach- to large, single-action 
ing for a straw, knocked over a glass. 
Heath jumped away, and the reporter 
caught a glimpse of a miniature cannon 


m his left hip. 


“It’s a .45, the best I can get,’ was 
the way Chief Heath satisfied his 


guest’s curiosity about the 
weapon. ‘You know, the 
irger the bullet, the great- 
er the shocking power.” 
“Why don’t all officers 
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TRAINED ON 
NOVEL PISTOL RANGE 


















On this range, a rookie 
fires while advancing on 
five silhouette targets. 
He must learn to hit all 
five with five bullets. 
Below, another student 
officer is shooting from 
behind a tree at figures 
appearing in the windows 
of some cardboard houses 





carry .45’s,”’ the reporter 
queried, “if they’re the 
most effective ?” 

The chief investigated, 
and found his officers 
carrying everything from 
tiny .25 caliber automatics 


frontier-model Colts. Soon 
he had planned a system 
of training and ordered 
all officers to adopt .45 
caliber revolvers. When 
(Continued on page 120) 


Below, a sergeant is operating 
levers that make dummies bob up 
and down to simulate snipers in 
the range called "Hogan's Alley" 


> 


Instructor John Dillon showing a group of recruits how to 
disarm an assailant approaching from the front with a gun 
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New Car Top Is Easy to Raise 


RAISED or lowered with exceptional ease, a new 
rattleproof, waterproof top is a feature of some 
models of a low-priced Italian car now on the 
American market. Designed to give more than 
forty-five miles to a gallon of gasoline, the light- 
weight car has an all-metal body, independent 
front-wheel suspension, hydraulic brakes, and 
syncro-mesh transmission. A convertible cabriolet 
model is pictured at the left. 
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One hand is all that 
is needed to raise 
the top on this car 


Portable Photo Lamp “Stops” Moving Objects 


TO FACILITATE the photographing of 
rapidly moving objects, two scientists 
at the Massachusetts Institute of Tech- 
nology, Cambridge, Mass., have just 
developed an _ ultra-high-speed flash 
lamp that is portable. Designed to sup- 
plement the present elaborate system Fencing Masks Shield 


of high-speed lamps set up in the lab- 

oratory, the unit can be easily moved Wine Testers’ Faces 
and plugged into a convenient power 

supply. The gas-filled bulb is capable FENCING MASKS give protection to 
of flashing a light at intervals as short wine testers in the storage cellars of a 
as 1/1,500,000 of a second. The accom- California vineyard. In the photegraph 
panying photographs show how the above, a vineyard employee is checking 
lamp is able to “stop” the whirling the pressure built up within the bottles 
blades of an electric fan as it draws in by the fermentation of the wine. Masks 
the smoke from a burning wand. are worn because corks occasionally are 
blown out with great force during the 
pressure-testing operation. 






















Air-Conditioned Ball 
Improves Golf Shots 


EIGHT circular grooves cut into the 
covering of a new golf ball make it 
rotate smoothly without creating un- 
desirable air currents, according to its 

inventor, John R. Farrar, of Cleveland, 
Experimenters using the new lamps to photograph a wisp of smoke being sucked into an elec- Ohio. This is said to reduce the amount 
tric fan. The inset shows the resulting picture, with the whirling fan blades “frozen” of hook or slice when the ball is hit. 
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BURNING COAL has ‘released 180,000,- 
(00,000 tons of carbon dioxide gas into the 
atmosphere during the last fifty years. 





VODKA is an important ingredient in syn- 
thetic rubber now being made in Russia. 








ONLY FOUR of the 12,000 known kinds 
of bees gather honey. 


THIRTY MILLION books have been pub- 
lished since Johannes Gutenberg introduced 
printing in the fifteenth century. 


JAZZ MUSIC has been used to kill silk- 
vorm parasites in Japan. 


WE HAVE PARASITES 
q THAT THRIVE 


ON JAZ2! 








SOUND travels faster through red vul- 
canized rubber than through black vulcan- 


ized rubber. 


SNAKES which are born inside eggs are 
»vided with a temporary tooth for pierc- 
ing the shell. 


oe 


CHIMPANZEES, as well as humans, can 
become drug addicts. 








SINNAMON 


trees once grew in Texas. 


BEES employ twenty-two different muscles 
when they use their stings. 


OMBS”) with synthetic-resin shells have 
been invented by two American scientists. 


ESENT-DAY cows give enough milk to 


ten calves each. 


4ILDREN born in March live on an 


( ge four months longer than those born 


i} tiy. 
IF YOU'D SAID 
37 4 YEARS yYou'D 
&* 2 BE SAYIN’ 
SOMETHING! 








Removable Soles Keep 


Spikes Off Floors 


DETACHABLE outer soles have been 
invented for use with spiked shoes worn 
by runners, golfers, and other athletes. 
Strapped over the sport shoe, the soles 
have wear-resisting bottom surfaces 
and soft, rubber tops into which spikes 
or sharp cleats will sink. The outer soles 
make it unnecessary to change from 
spiked to ordinary shoes when walking 
over floors, sidewalks, and other sur- 
faces that might easily be damaged by 
the spikes. 
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Weather Station Caps Alpine Peak 


PERCHED on the 
rocky peak of a 
12,000-foot mountain 
in the Swiss Alps, the 
loftiest research sta- 
tion on the continent 
of Europe is now 
nearing completion. 
Scientists will soon 
move into the wind- 
swept laboratory to 
begin a year-around 
meteorological study 
of winds, tempera- 
tures, and general 
atmospheric condi- 
tions at high alti- 
tudes in an effort to 
improve the accura- 
cy of weather fore- 
casting. The Alpine 
laboratory is pic- 
tured with its wood- 
en scaffolding still 
in place. 





Hen Mask Ends Pecking 


ODD BLINDERS, invented by J. C. Cridle- 
baugh, California poultryman, prevent 
hens from pecking the feathers of other 
hens. A metal strip clamped over the 
beak, as pictured above, blocks the hen’s 
forward view to discourage the habit. 


Noise Meter dese Test Materials coal Cars 


MATERIALS that 
dampen excessive 
sound and absorb 
vibration noises, for 
use in automobiles, 
are tested with the 
novel apparatus 
shown at the right. 
Sound waves sent 
through a ten-inch 
pipe strike the test 
material at the 
other end. A noise 
meter measures the 
volume and inten- 
sity of the sound 
that is reflected 
back from the ma- 
terial, to indicate 
its noise-absorbing 
qualities. 





Sound reflected in the pipe ap test materials is recorded on dials 
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Gigantic Electric-Light Bulb 
Will Crown Edison Memorial 


TOWERING more 
than fourteen feet 
high, a giant repre- 
sentation of an elec- 
tric-light bulb just 
completed after 
eight months of work 
will be mounted on 
top of a memorial 
tower at Menlo Park, 
N.J., to commemo- 
rate Edison’s inven- 
tion of the incandes- 
cent lamp. In making 
the mammoth light, 
more than 6,000 
pounds of amber- 
tinted glass was 
fitted over a _ steel 
skeleton. Over nine feet in diame- 
ter, the six-ton bulb has 164, sepa- 
rate pieces of glass cast in a 
diamond surface pattern. Nearly 
1,000 light bulbs and a twenty- 
four-inch reflector arranged with- 









im £ 
in the lamp will fit the memorial x eee a me 
for use as an airplane beacon vis- Lighted by 960 real incandescent bulbs, 
ible for many miles. this mammoth globe will guide aviators 


Famous Pianist Is Also an Inventor 


JOSEF HOFMANN, 
who is almost as fa- 
mous for his inven- 
tions as for his skill 
at the piano key- 
board, has added an- 
other to his long list 
of practical discov- 
eries. In the complete 
machine shop that he 
has set up in the 
basement of his home 
near Philadelphia, 
Pa., he recently per- 
fected a device that 
improves the me- 
chanical action of 
pianos. Many of his 
patents are far re- 
moved from music, 
and include improved 
steering mechanisms 
for automobiles. 


Candy-Coated Tongue Sticks 
Tickle Youthful Palates 


PHYSICIANS should 
have little trouble in 
examining the throats 
of their young patients 
when they use new 
tongue-depressing 
sticks that are coated 
with candy. The wood- 
en tongue sticks, on: 
of which is pictured 
at the left, are coatec 
with a harmless sugar 
concoction that ap 












The steel skeleton that supports the three tons 
of amber-tinted glass to form the unique beacon 












Vacuum Cleaner for Faces’ 
Removes Skin Blemishes 


A VACUUM machine just invented for use 
in beauty parlors is said to be effective in 
eliminating blackheads, pimples, enlarged 
pores, and other facial blemishes. Connected 
to a vacuum pump by means of a length of 
rubber hose, a specially shaped metal tip is 


applied to the face directly over the blemish, ; peals to the taste of the 
as shown in the photograph above. Note the willingness with which this young patient is examined Majority of children. 
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ployed in the work, the 
common tools including a 


Stencil for Lipstick 


LIPSTICK is applied quickly and even- 
ly with the aid of a stencil just invented. 
The stencil is adjusted and held over 
the mouth as shown in the photograph 
above, thus insuring correct shape and 
unblurred edges when the lipstick is 
rubbed on. 


Ash Tray Dumps Butts 


WHEN a cigarette, placed on the hold- 
er of a novel ash tryy, burns down to 
a certain point, it is automatically 
dumped into the bod?: of the tray. Heat 
from the cigarette releases a spring 
that raises the holder as pictured in the 
illustration below. 





Heat from the cigarette makes the holder tip 


Miner Makes Art Objects Out of Hard Coal 


MAKING decorative novel- 
ties from lumps of coal is the 
inusual hobby of Guido Lar- 
zzio, Nesquehoning, Pa., min- 
r. Protecting his eyes with 

ggles made of fine wire 

reening, Larizzio chips out 
sh trays, lamps, mantel or- 
naments, and other art ob- 
ects in his leisure time. No 
pecial instruments are em- 


ammer, chisel, cuticle knife, 
nail, rasp, and double-edge 
razor blade. At the right, the hobby- 
st is shown using his crude tools to 
make ash trays from a large lump 


Of anthracite. 
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A view of the chicken steer- 
age and, right, seventy-five 
chicks ready for shipment 


ACKED in specially designed, ven- 

tilated cartons, thousands of newly 
hatched baby chicks every week make 
the long trip from the United States to 
Central and South America in the tails 
of Pan American Airways clipper ships. 
Intended to replace tough native fowls 
on Latin American tables, the chicks 


Guido Larizzio finishing 
an ash tray chipped from 
a lump of anthracite coal 
as pictured at the right 


Baby Chicks Shipped on Airliners 


- nn "ad ' > 
% al : 1» gt & ” 
ee ar 





c <P i -* <n = 

Cartons of baby chicks 
being loaded into the 
tail of a clipper plane 
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are lighter than eggs for hatching, and 
since they do not eat for the first sev- 
enty-two hours of life, there is no feed- 
ing problem. More than 500,000 chicks 
were transported in this way during 
the last twelve months. 














































"GARDEN 


HOSE 
Citic. ¥ 
_ 


The blower in use for burning 
stumps. The inset shows motor, 
fan, and distributor nozzle vAC 

O SUPPLY a forced draft for burn- 

ing a number of tree stumps, Cecil 
Solly, of Seattle, Wash., devised the odd 
octopus blower pictured above. An elec- 
trically operated fan blows air into a 


Bridge Alarm Box 
Calls Tow Car 


MOTORISTS who have car 
trouble while crossing the 
San Francisco-Oakland 
Bay Bridge can summon 
aid by operating one of 
the alarm boxes that are 
placed at frequent inter- 
vals along the span. Col- 
ored red, the boxes contain 
two alarm dials, one for 
fire and the other for tow- 
car service. Tow cars that 
answer alarms carry emer- 
gency first-aid equipment 
in addition to gasoline and 
towing apparatus. 
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Odd Octopus Blower 
Helps Burn Stumps 


CLEANER MOTOR 


Twin-Motored Plane Flies 250 Miles on One Engine 
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special nozzle that distributes it to a 
number of rubber hoses. The latter are 
fitted with metal ends that are placed 
at the stump bases to fan the fires as 
shown in the drawing above. 





A motorist waiting for help after a breakdown on the bridge 





TO DEMONSTRATE its ability to main- 
tain flight with only one engine operat- 
ing, a new eight-passenger, twin-motored 
transport plane recently made a round- 
trip test flight between New York and 
Philadelphia. After the take-off with 
both motors operating, the ignition 
switch of one engine was cut off and a 
special brake was applied to stop its 
propeller from turning. The plane flew 
a total distance of 250 miles at an av- 
erage speed of 125 miles an hour, and 
returned to the airport to land with one 
engine still out of operation. On the 
test flight, the plane carried five pas 
sengers and 160 gallons of gasoline 






A specially constructed brake, seen above, 
stopped one propeller after the take-off 


‘ 





Rope Ladder for Ships 
Has Nontilt Steps 


DESIGNED for use by harbor pilots in 
boarding vessels, a new type of Jacob's 
ladder has steps provided with end pieces 
that rest firmly against the ship’s side 
to prevent tipping and afford safe, rigid 
footholds. The new ladder is seen at the 
right in the photograph above, in con- 
trast with one of the conventional type 
now in general use. 
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LQW-SLUNG and fitted with four di- 
minutive wheels, a novel vehicle under- 
going tests by U. S. Army officials is de- 
signed to serve as a mobile machine-gun 
carrier to enable gunners to fire con- 


A special wheel 
that measures the 
pressure required 
to steer the car 
1round a= curve 


- » i 
r 


Motor-Driven Car Carries Machine-Gun Crew in Action 


tinuously during an advance or retreat. trols the speed and direction of the ve- 
Manned by two soldiers, the curious  hicle by means of special pedals oper- 
machine is powered by a gasoline motor’ ated by his feet. At the same time, the 
geared to the rear wheels. While one  steersman assists the gunner by feeding 
man operates the gun, the other con-_ racks of cartridges into the gun. 


This suction machine 
finds air leaks around 
the doors and windows 





in this position. 


A cor in the strange’ pendulum apparatus that determines its exact center of gravity ed at the right. 
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Holder for Shaving Brush 


BECAUSE bristles Gite, Be 
should dry while hang- ilies 
ing downward, to pre- 
vent water from seeping 
into the handle, a new 
shaving brush has 
case designed to hold it 
Made 
in the form of a half 
cylinder, the composi- 
tion case supports the 
inverted brush without 
allowing it to rest on 
the bristles, as indicat- 


Automobiles Get Odd Tests 
for Comfort and Efficiency 


CONDUCTING a continuous search for new improvements 
and refinements that will contribute to greater ease, effi- 
ciency, and comfort in automobile operation, automotive 
engineers have developed a number of improved methods of 
testing stock cars at proving-ground laboratories. In one of 
these tests, a powerful suction pump draws out the air with- 
in a closed car by means of a flexible hose that is sealed over 
one of the car windows. This is designed to check the body 
for possible air leaks around doors, windows, windshield, and 
other locations. In another interesting test, a supplementary 


wheel is mounted on the 
steering column above 
the conventional wheel. 
The former is equipped 
with a special scale with 
which experimenters can 
determine the exact pres- 
sure required to steer the 
car around a sharp curve. 
Determining the precise 
center of gravity in a new 
model is accomplished by 
mounting the car in a 
giant pendulum device 
that resembles an old- 
fashioned garden swing. 
By noting the time re- 
quired for the car to 
make one complete oscil- 
lation in the swing, engi- 
neers are able to calcu- 
late its exact center of 
gravity. 
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A scene at a nudist camp. Hundreds 
of thousands of Americans have be- 
come enthusiasts for the new cult 











STRANGE TESTS MADE IN 
THE LABORATORY REVEAL 
HOW THE NAKED HUMAN 
BODY REACTS TO SMALL 
CHANGES IN TEMPERATURE 





By EDWIN TEALE 


HREE hundred thousand men, 

women, and children, in America 

alone, are nudists. Followers of 

the “back-to-Eden” cult report 
that, during one ten-month period, 
members increased at the rate of 10,000 
a month. Nearly 400 camps, scattered 
from coast to coast, are being main- 
tained by the faddists for nude sun 
bathing. 

Does nakedness really benefit health? 
Are the claims of the nudists justified? 
Can our bodies, if given a chance, inure 
themselves to cold and _ inclement 
weather ? 

For almost the first time, science is 
seriously considering some of these 
questions. As this is written, two New 
York research workers, Dr. Eugene F. 
DuBois and Dr. James D. Hardy, have 
concluded a long series of tests at the 
Russell Sage Institute of Pathology to 
determine how the body regulates its 
temperature. During their experiments, 
they constructed a “mechanical man” 
with a leather “skin’’; they created spe- 
cial recording apparatus; they spent 
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Experimenters at the Russell Sage Institute of Pathology placing a nude subject in the 
clinical calorimeter, or heat-measuring chamber, to test reactions to temperature changes 


hours, with clothes removed, sealed in 
the copper vault of a supersensitive, 
$10,000 heat-measuring chamber called 
a clinical calorimeter. 

This immense apparatus is the most 
accurate of its kind ever built. Run- 
ning ice water and high-resistance elec- 
tric wires balance heat and cold, at the 
will of an operator, to keep the two 
walls of the double-walled copper shell 
at exactly the same temperature. Auto- 
matically, oxygen enters the chamber 
as it is needed, while a battery of bot- 
tles, containing chemicals, measures the 
carbon dioxide and the moisture pro- 
duced by the man in the chamber. 





By means of a special wax, which 
was devised for the purpose, two heavy 
plates of glass are sealed over the 
opening of the vault, after a subject 
has entered, to make the chamber air- 
tight. G. F. Soderstrom, electrical en- 
gineer at the Sage Institute, originally 
built the calorimeter for research in 
fever. It is so sensitive that it is possi- 
ble to tell whether a subject within is 
awake or asleep by the difference in the 
heat output of the body as recorded by 
the apparatus. 

During the DuBois-Hardy tests, the 
scientists have tackled such problems 
as how the nude body reacts to differ- 
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ent temperatures, how efficient human 
flesh is as an ‘insulating medium, when 
shivering begins, and whether a fat 
man can withstand cold better than a 
thin one. They remained nude in the 
sealed chamber of the calorimeter at 
temperatures that ranged from ninety- 
six to seventy-two degrees Fahrenheit. 
In some tests, they were clothed in 
wool and cotion ski suits; in others, 
subjects slept all night sealed in the 
copper vault. 

The result is an accumulation of data 
which gives us a scientific basis for 
judging some of the claims of nudism. 
Human flesh, the experimenters report, 
is as efficient as an insulating medium 
against cold as is paper, leather, as- 
bestos, or cork. However, there is only 













Dr. James D. Hardy 
with the "“mechani- 
cal man" used in 
some of the tests 
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Soderstrom, builder of the calorimeter, adjusting the in- 
:pporatus from the control panel. The battery of bottles 
determines the amount of moisture and carbon dioxide 


a small difference between fat and thin 
persons in their ability to withstand 
cold for long periods. Incidentally, the 
tests show that a quiet subject, with- 
out the protection of clothing, will be- 
gin to shiver at a surprisingly high 
temperature, eighty-three degrees, ap- 
proximately ten degrees higher than 
the average room temperature in a 
furnace-heated home. This trembling 
is nature’s method of producing extra 
heat through muscular activity. Ath- 
letes, exerting themselves to the limit, 
sometimes raise their body tempera- 
tures to 103 degrees. Goose pimples, 
produced by cold, are of no value in 
keeping the body warm. They are sim- 
ply vestiges remaining from a prehis- 
toric time when man was covered with 
hair. 

Only within a small range above 
eighty-three degrees Fahrenheit, is the 
naked body fitted to meet variations in 
temperature without considerable mus- 


—e 
This complicated set-up con- p 
trols the temperature of the os 
water flowing through the lin- 
ing jacket of the calorimeter 





cular activity. The experimenters have 


listed three “zones’’ within each of 
which the body functions in a different 
manner. 

At the top is the “warm zone,” above 
eighty-six degrees. Blood flows to the 
skin, which radiates away the heat. 
Sweating aids in the elimination of ex- 
cess internal warmth. In the middle is 
the so-called “comfort zone,” between 
eighty-three and eighty-six degrees. 
Here the body acts like an automatic 
thermostat. If the temperature rises, 
more blood flows to the skin and more 
heat is eliminated; if the temperature 
goes down, the blood supply to the skin 
is reduced and the body heat conserved. 
At the bottom is the ‘“‘cold zone,” below 
eighty-three degrees. Because the blood 
supply to the skin is throttled down to 
a minimum by the time the upper lim- 
its of this zone are reached, the body 
can do little to halt the increasing loss 
of heat. The extra warmth generated 
by shivering may raise the temperature 
of the body half a degree, but this heat 
is soon dissipated. 

No amount (Continued on page 126) 









Nudists reading 
the schedule of 
daily activities 
on a camp bulle- 
tin board. Scien- 
tific tests seem 
to refute claims 
made for the fad 


Here is a jumble of facts and fool- 
ishness, blended for your diversion. 


Only one of the answers given after each © 


Can 


these twenty-five questions is correct. 


ADPULAM SCIENCE 


Sweotion Dee 


you pick it out? Jot down the corre- 
sponding letter for each one and then 
check your answers with the list that is printed 
on page 130, to see what score you have made 





] It pays to watch your step on an icy 

sidewalk, because ice has a low (a) 
gravity (b) relative humidity 
tension (d) frictional re- 
index of refraction (f) 


specific 
(c) surface 
sistance (e) 
viscosity. 


Warships boost planes into the air 

with (a) airometers (b) aquaplanes 
(c) catapults (d) catamarans (e) pla- 
nimeters. 


see yourself full- 
you must 
(b) half 
mirror 


If you want to 

length in a wall mirror, 
buy one (a) as tall as you are 
your height (c) with extra 
panels at the sides. 


Logarithms are useful because they 

(a) help the poet /b) support heavy 
architectural columns (c) save time in 
multiplying and dividing numbers (d) 
speed up logging operations (e) mark 
places to pause in a passage of orches- 
tral music. 


5 A straight line that just grazes the 
rim of a circle is called (a) a detri- 
ment (b) an increment (c) a rudiment 
(d) an indigent (e) a tangent (f) a 
portent (g) a lineament (fh) a delin- 
quent (i) a detergent. 


foolish to go tiger- 

hunting in Africa because (a) the 
Africans consider the tiger a sacred 
beast and its killing is strictly prohib- 
ited (b) the hide of the African tiger is 
impervious to rifle bullets (c) tigers are 
not native to Africa (d) hunters have 
already exterminated the African tiger. 


You would be 


7 A minor planet, or planetoid, also is 

sometimes referred to as (a) an 
asterisk (b) an ascarid (c) an asteroid 
(d) an artery. 
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The Schick test determines (a) 

whether you are susceptible to diph- 
theria (b) the gold content of an object 
(c) the quality of cows’ milk (d) your 
rating in intelligence (e) the amount of 
nicotine in tobacco. 


9 A translucent object cannot be (a) 
thick (b) light blue (c) compact (d) 
opaque (e) combustible. 


O The opposite of an acid is (a) a 
carbohydrate (b) an alkali (c) a 
bromide. 


] ] Though we are apt to think of lead 

as the heaviest metal, a heavier 
one is (a) copper (b) iron (c) gold 
(d) aluminum. 


12 Micronesians are (a) particles of 
dust found floating in city air (b) 
inhabitants of certain Pacific islands 
(c) the bacteria that sour milk (d) in- 
struments for measuring molecules. 


] Odometers measure (a) angles 
(b) smells (c) mileage (d) the flow 
of large streams. 


14 Dried coconut meat, the raw mate- 

rial from which coconut oil is made, 
will be what you will get if you order 
some (a) latex (b) saltpeter (c) viscdse 
(d) copra (e) plumbagg. 


15 If you drop calcium carbide into a 

can of water, it will (a) explode 
(b) eat a hole in the can (c) produce 
acetylene gas (d) turn green (e) form 
a layer of ice on the surface. 


164 heavenly body that revolves 
around another one, as the moon 

does about the earth, is called a (a) 

satellite (b) meteorite (c) theodolite. 









] The name “Brownian movement” is 

given to (a) the works of certain 
fine watches (b) the dancing motion of 
microscopic particles suspended in a 
fluid (c) a campaign to reduce the num- 
ber of unemployed by abolishing all 
labor-saving machinery (d) an educa- 
tional system originated at Brown Uni- 
versity. 


18 The part of an electric motor that 
spins is its (a) stator (b) ligature 
(c) armature (d) animator. 


19 “1.Q.” means (a) “Identical quin- 

tuplets” (b) “Infusion of quinine”’ 
(c) “Indefinite quantity” (d) “Intelli- 
gence quotient” (e) “In quarantine” 
(f) “Impertinent question.” 


20 In an aviary, you would expect to 
find (a) birds (b) airplanes (c) 
bees (d) tropical fish. 


2 “Roses are red, violets are blue; 
The fizz in a soda is... (a) SO. 
(c) CS: (d) NO».” 


(b) CoO. 

2? One of the great medical discov- 
eries of modern times was the 

treatment of diabetes with (a) insulin 

(b) cod-liver oil (c) bicarbonate of soda 


(d) iodine. 

23 A star that suddenly flares into 
brilliance is called (a) a nebula 

(b) a meteor (c) a nova (d) a troglodyte 


(e) a neolith. 

2A If you stare for awhile at a bright 
green object and then turn away, 

you will see (a) red (b) stars (c 


double. 

25 An amalgam contains (a) twenty- 
five and three fifths fluid ounces 

(b) mercury (c) a complete assortment 

of printer’s type (d) a mummy (e) 

medicinal seaweed. 






































Each of these drawings contains an 
example of one of the geometrical 
terms listed below. See whether you 
can label them correctly, comparing 
your answers with those on page 130 


spiro! ellipse sector of circle 
helix segment of circle prism 
parabola catenary parallelogram 
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COWS Have NO / 
UPPER FRONT TEETH, 
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ai. 
THE CACTUS 1s A PAST MASTER 
OF THE ART OF SELF-DEFENSE. 
FILLED WITH WATER, IT MUST PROTECT 
ITSELF AGAINST A DESERT FULL OF 
THIRSTY CREATURES, SO IT HAS 
TURNED ITS LEAVES 
INTO SPINES AND THORNS / 





NaTuRE’S NO.| MISCHIEF MAKER IS THE WOLVERENE/ nor 
SATISFIED WITH STEALING THE BAIT FROM TRAPS, IT HIDES THE 

ht TRAPS THEMSELVES AND SOMETIMES EVEN CARRIES AWAY THE 

y. FASTENINGS ? FATAL FIGHTS HAVE OCCURRED BECAUSE 

TRAPPERS SUSPECTED THEIR NEIGHBORS OF SABOTAGE / 












wane ee ene ne ee ee ne eens 












nt Dn . 
em f re la 







_—* 






















D 
J i 
‘ i 
1 ’ 
‘ niall ber ; 

FATHER TIME, WITH HIS ASSOCIATES WIND AND WATER, HAS FASHIONED THESE j 
TITANIC BOWLING BALLS, To BE SEEN NEAR THE TOWN OF MINNEAPOLIS, KANSAS! 
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HUMAN WELL PRILLERS MIGHT 
TAKE A LESSON FROM THE 
ICHNEUMON FLY, wrich 
PRILLS DEEP INTO A LIVING 
HARDWOOD TREE AND 
UNERRINGLY HITS THE TINY 
BURROW OF THE LARVA 
BESIDE WHICH SHE 
DEPOSITS #ER coos / 












NHILE THE SHARK Has a 
OOR SENSE OF HEARING, #i1S SIGHT 
S KEEN ANP HIS SENSE OF SMELL 

S AMAZING J HE ACTUALLY CAN HUNT 
+HIS UNDERWATER PREY FOR CONSIDERABLE 
DISTANCES BY SCENT ALONE 7 
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HANDY FOLDING TABLE. Besides being useful for breakfast in bed, as illustrated 
above, this all-metal table is convenient for reading, playing games, and serving tea or 
cocktails. When not in use, it can be folded compactly, as at left, for easy storage 


FOR 


Inventions ‘Sk: 


DIVIDED SPICE JAR. Radiating partitions divide 
a new container into separate compartments for six 
different kinds of spices. A rotating cover can be turned 
until a slide-door opening is above the desired spice 


REFRIGERATOR DEODORIZER. Placed in 
a refrigerator, the device illustrated at 
the right absorbs odors and keeps food 
flavors from mingling. A built-in thermom- 
eter helps maintain the proper temperature 


LEMON JUICER. Designed on a novel 
principle, the lemon juicer shown below 
has a special toothed cutter over which the 
lemon is twisted. Once in place, the fruit 
need only be squeezed to get the juice 


INDOOR CLOTHES DRIER. Heated by gas, a compact 
drier offers a new solution to the problem of laundering 
clothes in bad weather. Hanging space is the equivalent 
of ninety-six feet of line, and curtains serve to keep 
heat in and exclude dust. Installation is simple, requir- 
ing only a flexible connection to any convenient gas jet 
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POURER SPOUT 
FOR CANS 


Liquids are poured 
from cans without 
dripping, with the 
spout shown at the 
right. When an ar- 
row-shaped blade 
of stainless steel 
is pushed through 
the metal top, the 
liquid flows out. A 
vent in the upper 
edge admits air 



















.-. AND FOR 
CARTONS 


Punched through 
the side of a 
cardboard car- 
ton, the device 
at the left gives 
a neat, eyeletlike 
opening for pour- 
ing powdered or 
flaked groceries 
















ROLL-FRONT WARDROBE. Resembling the 
cover of a roll-top desk, the front of this 
new cedar wardrobe slides up at the touch 
of a finger. The novel arrangement elim- 
inates the annoyance of swinging doors 








RUBBER FEET FOR PAILS. Clipped 
over the rolled bottom edge of a pail, 
slotted rubber feet deaden noise, pro- 
tect floor surfaces, and prevent sliding 













BOWL HOLDER. Gripped by a 
large suction cup, a mixing bowl 
is held securely by this handy 
device, which clamps to a table. 
The holder rotates on its base 


CUP DISPENSER 


per cups for house- 
hold use are now sup- 
ied in a convenient 
spensing carton that 
angs on the wall. The 
Jps are removed as 
shown in the picture 
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MAGNETIC CAN 


OPENER. Pieces of 
metal shavings that 
might drop into food 
taken from cans, are 
said to be removed 
by a new can opener 
of magnetized metal. 
Operated like any 
conventional can 
opener, the tool is 
reported to hold 
shreds of metal firm- 
ly until they are re- 
moved by washing 


STOVE-TOP PAD 


gh pots and hot 
pons can't injure the 

meled top of a 
modern stove if it is 
protected with this 
ble mat of compo- 
si‘ion material. Wash- 
ocle, it is supplied in 
colors to harmonize 
n any color scheme 
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As Johnson watched, Gus dug 
the snow away from the rear 
wheels and spread the chains out 
in front of the tires, poking the 
ends well down under the treads 












Illustration by, 
FRANK HUBBARD 
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How To Use Skid Chains 


US WILSON placed 


the telephone receiver 


back on its hook. 

“T had a hunch we'd 
get a call like this from Johnson before 
the winter was over,” he grumbled to 
Joe Clark, his partner in the Model 
Garage. “He’s stuck in a snow drift 
a block or so out on Livingston Street. 
You'd better come along and lend me 
a hand.” 

A few minutes later, Gus brought 
the service car to a stop beside a large 
sedan that was almost hub-deep in the 
soft snow that edged the road. Judg- 
ing from the ruts in the snow, the 
owner had made several attempts to 
free his car before calling the Model 
Garage. 

“Got your chains handy, Mr. John- 
son?’’ asked Gus, as he inspected the 
position of the stuck car. 

“Never use them!” snapped John- 
son. “The chains haven’t been made 
yet that are any good. All they do is 
bounce you along the road and help 
you to skid.” 

Gus said nothing. Long experience 
with obstinate car owners had shown 
him that it was useless to argue. In- 
stead, he unstrapped the short shovel 
that hung on the side of the service car, 
and rummaged around in his trunk- 
size tool kit for a pair of old chains 
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that would be large enough to fit John- 
son’s tires. 

As Johnson watched, Gus dug the 
snow away from the rear wheels and 
spread the chains out in front of the 
tires, poking the ends well down under 
the treads. 

“Watch it now, Joe,” he warned, as 
he climbed into the driver’s seat, started 
the motor, and let in the clutch gently. 
For a moment the wheels spun, but as 
they gained traction on the cross links 
of the chains, the car moved ahead 
slowly to the harder snow in the middle 
of the road. 

“If you’d use these,” said Gus as he 
picked the chains up out of the snow, 
‘“‘you’d spare yourself a heap of trouble. 
Just what is your pet peeve against 
chains anyway?” 

“Plenty,” grumbled Johnson. ‘‘They’re 
pesky things to put on, they’re noisier 
than the devil, they make your car skid 
sideways, and before you know it 
they’re worn out and pounding dents in 
your fenders. And besides, they 

“Whoa!” interrupted Gus with a 
chuckle. ‘‘Let’s take one thing at a 
time. I'll admit chains aren’t the easiest 
things in the world to put on, but if you 
use a little common sense you can do 


By MARTIN BUNN 





the job without even rolling up your 
sleeves. Watch.” 

Gus spread the two chains out neat- 
ly behind the rear wheels with their 
snap ends nearest the tires. Then he 
pushed the end of one of the side chains 
through the spoke hole at the bottom 
of one of the wheels and snapped it 
onto the side chain on the other side 
of the tire. This served to fasten the 
end of the chain to the tire. When he 
had repeated the operation with the 
other rear wheel, he climbed back into 
the driver’s seat. 

“Now, all we’ve got to do is put the 
car in reverse, back up slowly, and 
presto—both chains will be around the 
tires.” 

As the car moved backwards, the 
rear wheels rolled over the cross links 
and the ends looped through the spokes 
held the front of the chains snugly 
against the treads. After one complete 
turn, the chains were entirely around 
the tires and all that was needed to 
finish the job was to fasten the ends 
together. 

“There, that wasn’t so bad, was it?” 
asked Gus, drying his hands on his 
overalls. 

“You win, Gus,” 


agreed Johnson, 


grinning. “But you will have to admit 
that chains can get you into some pret- 
ty bad side (Continued on page 128) 





POPULAR SCIENCE MONTHLY 











WIZ. 


= HOME WORKSHOP 








How to make a scale 





model of the historic 
Confederate commerce 
raider ALABAMA, which 
captured nearly seventy 
vessels in two years 


during the Civil War 


; By CAPT. 
E. ARMITAGE 
yur McCANN 


at- 
eir 
he 
ns 
m 
it 
de 
he 
he 
he 
to Built on the scale of 3/32 in. equals | ft., the "Alabama" model is 28 in. 
long, 16 in. high over all. She was rated as a “steam sloop, bark rigged” 
1e 2 ' 
1d We es | a : ." : 
1e PRE Ee ae a x \ ENEWED interest in the Civil War period seems to 
: Sy ee a? have come with the wind! Apart from this, the 
e <a a . . cruise of the Confederate commerce raider Alabama 
g Y y 4 has always been one of the most picturesque side- 
g de BY. lights in American history. Her career was short, but dur- 
“epee | “I ing it she almost entirely paralyzed Federal shipping and 


. marine transport, capturing ships right and left and tying 
d _ ' up whole fleets in their ports. 
0 , % “Ss She started her amazing cruise on August 24, 1862, un- 
$ der the command of Capt. Raphael Semmes and was sunk 
in battle with the Kearsarge on June 19, 1864, off Cher- 
bourg, France. Between those dates she captured nearly 
3 seventy vessels. She also caused about 350 American ships 
5% to be transferred to British registry in one year. That in- 
¥ ; credible record made her the most famous scourge of the 
; seas in all history. 
From the modeler’s viewpoint the Alabama has the addi- 
tional advantage of being exceptionally good looking and 
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CAPTAIN McCANN LAYS DOWN 
HIS SHIP MODEL MAKING TOOLS 


HILE the Alabama 
model stood freshly 
finished on his workbench 
and the pencil manuscript 
was spread out before it 
for a final checking, Capt. 
E. Armitage McCann was 
taken seriously ill in his 
Ridgefield, Conn., home and 
died three days ‘later on 
October 6, 1937. He was 
sixty-two years old. 
Captain McCann’s ship 
model contributions to this 
magazine, which began in 
February, 1926, did more than anything else to 
popularize the hobby of ship model making. 
Countless thousands have built models from his 
plans. His enthusiasm and skill were, indeed, re- 
sponsible for perhaps the most remarkable ama- 
teur craftwork movement in the world, because 
many men who had never seen a large ship or 
been to sea were inspired by him to construct ac- 
curate and beautifully detailed galleons, clippers, 
and warships. 
It would take a second Joseph Conrad to do 
justice to Captain (Continued on page 125) 




















having a variety of inter- 
esting features in her rig 
and details. 

The Alabama was offi- 
cially rated a “steam 
sloop, bark rigged.” She 
was built by Laird Broth- 
ers, Birkenhead, England, 
in 1862. Her dimensions 
were: length, 230 ft.; 
beam, 32 ft.; molded 
depth, 19.9 ft.; draft, 15 
ft. Her registered tonnage 
was 1,040, and her en- 
gines developed 300 h.p. 
Built entirely of wood, 
she was designed more 
for speed than strength. 

As the exact lines or 
plans for the Alabama no 
longer exist, those given 
here are only approxi- 
mate. Diligent research 
has, however, unearthed 
alot of information about 
her, so it is believed that 
both hull and rig are rea- 
sonably correct. 

The scale of 3/32 in. 
equals 1 ft. of the orig- 
inal has been chosen be- 
cause it gives a sizable 
model with a hull 21% 
in. long. The overall di- 
mensions of the model 
are 28 in. long and 16 in. 
high. 

To build the model suc- 
cessfully it is necessary 
to have full-size drawings 
of the hull lines and all 
the principal parts. The 







Sheer Plan 
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complete plans will be given in the mag- 
azine during the course of the several 
installments into which this article will 
be divided, but most of them will neces- 
sarily be greatly reduced in size owing 
to the limited size of the magazine page. 
How much the drawings must be en- 
larged to make them full size will be 
indicated clearly in every case by means 
of an inch scale or otherwise. The half- 
breadth, sheer, and body plans below 
are exactly half size. 

It is particularly important to get the 
hull correct in size and shape. Once that 
is done, the smaller parts can be shaped 
and added without much difficulty. 

For the hull, five pieces of clear 
straight-gained white pine 7/16 in 
thick, 34%, in. wide and 21 in. long are 
required. Transfer the half-breadth 
lines A, B, C, D, and # from the full- 
size plan to the wood with carbon paper 
or in any way you prefer. Also mark 
the construction lines II to VII and the 
midship or center lines on all. 

Saw out the five pieces, leaving plenty 
of stock beyond the lines for shaving 
and sanding the hull later on. Next 
continue the construction lines over the 
edges, and glue the five parts together 
in the proper order, with the construc- 
tion lines coinciding. 

Although by no means essential with 
a model of this size, it is good practice 
to make the hull hollow in order to 
lighten it and to reduce the likelihood 
that it will warp. This may be accom- 








CUT SHEER AND 
DECK CAMBER F. 
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ON F ANDG 




















Half- Breadth Plan 


Body Plan 
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lished by jig-sawing the center out of 
fts B, C, and D on a line drawn to 
vithin about 5/16 in. of the outline of 
he lift immediately below. Leave some 

lid wood in each lift across the center 
) serve as a crossbar and prevent the 
ut-out lifts from spreading when the 
ressure of the clamps is applied. 

It is easiest to shave down the main 
leck before adding the poop and fore- 

astle pieces F and G. With dividers, 
nark the edge of the deck by measur- 
ng up at intervals from the lower edge 
f lift H, taking these distances from 
the full-size sheer plan. Then shave 
right across the hull to bring the upper 
surface down to this deck line, but leave 
a slight rise or camber in the middle. 

When this has been done, cut out and 
glue on the poop and forecastle pieces. 

At this stage the hull looks like a 
series of steps, and it is necessary to 
shave away the corners to reveal the 
finished shape. To aid in doing this ac- 

urately, make a series of cardboard 
templates like the ones shown, each 
orresponding to one of the lines marked 
[ to IX on the body plan—in other 
words, a cross section of the hull at 
each of the construction lines. Then 
carve away the sides of the hull until 
the templates fit at their respective 
positions.* Be care- 
ful to get smooth 
curves and see that 
both sides are alike; 
this is more impor- 
tant, in fact, than 
strict adherence to 
the drawing. 

Cut the stem to the 
shape shown in the 
sheer plan, using 4- 
in. thick wood. Glue 
and nail it firmly in 
position. Underit and 


r detailed instructions 

ird to making hulls, 

ds of holding the hull 

haping it, lists of 

ind other information, 

) Manual of Ship 

Making,’’ Chapters I 

[1 (Popular Science Pub- 

Co., Inc., New York, 
$1.00). 
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Templates of sheet metal, 
cardboard, or thin wood are 
used in shaping the hull. Note 
the method of holding it 


Wp 
om NC 


‘ 





Side view of the completed model. 
The half-breadth plan, sheer plan, 
and cross-sections at the various 
station points are given at the left 


the hull, fasten the keel, which 
is % by % in. Leave plenty 
of the keel projecting aft. Next 
shape and fasten the sternpost. 
It also could be made of the 
l% by %-in. stock but for the 
fact that it has a bulge where 
the propeller shaft goes through. 
Note this particularly; it can 
be seen in the body plan at the 
left of the center line and also 
in two of the sketches. 

The bulwarks on the model 
have to represent the timber- 
heads, the outer planking, and 
the lining, so they must be 
5/32 in. thick. They can be set 
on the deck between poop and 
forecastle, but it is better to 
give them % in. extra depth 
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Grace and speed are written in every line of the “Alabama.” The drawing 
at right is an amidship section showing one way of fastening the bulwarks 

















Two sketches of the stern showing molding, 
sternpost, keel, and hole for lifting propeller 


Looking down on the forecastle deck, stem, 
scroll-ornamented trail boards, and bowsprit 
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MATERIALS FOR HULL 


SOFT PINE 


No 
P Dimensions For 
5 7/16x3%x2 ae § te D, E 
] 7/16x3%x 7 F, G, 
GUMWOOD OR OTHER 
SEMIHARDWOOD 
l ex x2! Keel 
l x 78x 8 Stem, sternpost, 
sternpost Irame, 
rudder 
5/32x 7x20 Bulwarks 
1/16x %x24 Main rail 
| 1/16x3 x3% Poop-deck rail, trail 
boards, etc. (3-ply) 
| 3/32x3 x 4  Headrails 
1/16x3/32 x20 Waterways (also 
trestletrees, cross- 
trees ) 
l x Y%x 6 Poop and forecastle 
bulkheads 
1 1/16x3/16x 8 Covering boards for 


bulkheads, etc. 


MISCELLANEOUS 

pe. spline, bamboo, or other flexible ma- 
terial 1/16 x 1/16 x 24 for deck-line 
molding 

\ssortment of %-in. pins (lills), large 
pins, nails, scraps of sheet metal, glue, 
cement, plastic composition wood. 

Black, white, yellow ocher, burnt sienna, 
Indian red, and emerald green paint; 
brown stain; varnish. 

Note: All dimensions are given in inches. 


Below, the hull with stem, bulwarks, main rail, 
and other parts. At right, the stem and keel 















FORECASTLE 
BLOCK F 


BULWARKS APPLIED 
WITHOUT RABBETS 


and set them in a rabbet cut 
in the side of the hull and ex- 
tending about % in. into the 
poop and forecastle pieces. The 
forward ends of the bulwarks 
may need steaming before they 
will bend into place. 

From the top of the bul- 
warks, cut in the gun ports as 
shown on the sheer plan. 

A strip of chair maker’s or 
caning spline about 1/16 in 
square, or bamboo or other 
flexible material, makes a good 
molding along the deck line be- 
cause it will bend from the 
stem to the stern, right around 
the stern. Steamed pine, how- 
ever, will do if nothing better 
is at hand. Glue and nail it with the 
points of ordinary ‘%-in. bank pins 
(lills). Cut off and discard the unused 
portion of the pins. You will find thess 
short, thin pins are useful for much 
of the nailing required. 

The main rail which goes on top of 
the bulwarks is continued to serve as 
a covering board along the edges of the 
forecastle head and poop. Make it about 
1/16 by 1% in. The extreme ends are 
trimmed to shape and the whole is firm- 
ly glued and nailed. 

English ships usually showed a lot of 
varnished teakwood, so I have made the 
main rail, poop handrail, fife rails, pin- 
rails, bulkheads, wheels, skylight, and 
gratings all ‘“bright’’—that is, varnished 
rather than painted. Gumwood looks 
much like teak, as does holly or white- 
wood if stained brown. 

(TO BE CONTINUED) 
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Wood- Turning Gauges 


SPEED UP YOUR LATHE WORK 
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e- Riis costa ¥, 
he Set of gauges ranging from to 3 in. in 
nd B y H O WA ~ D R - H E Y D O he F V/g-in. pas For a 16-in, tee: the next 
a larger gauge is used with I/16-in. clearance 
er 
he VERY wood turner grows weary in The gauges are constructed as shown. 
ns time of continually setting the cal- They are sanded smooth, and the edges 
ed ipers to test the spindle sizes. Some’ of the plug are slightly rounded. Two 
Sé raftsmen set a number of calipers to coats of boiled linseed oil give a durable 
2h the required sizes and keep them in a finish. 
: artitioned box ready for use. Because For convenient use, the gauges are 
of f the expense of this method, the writer ke»t in a case of %-in. thick wood, 
AS lesigned the wooden gauges illustrated. fastened together with screws and fitted E 
he me end of each is used as a diameter with a cover, if desired. A 14-in. wide ‘ 
ut gauge, and the other end serves as a_ strip of white celluloid is fastened to 
re ug gauge of the same size for testing the top of the case as shown, and the 
n- e size of holes. sizes marked with black India ink. 
Ol 
1e The gauges are made from |/,-in. plywood, 3!/2 by 45% in. 
~ Waste wood is removed with a circular saw. An extension 
d block is clamped to the miter gauge to give ample support 
> 
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The larger holes are 
bored with an expansive 
bit from one side until 
the cutter bites into 
the wood. The block is 
then turned over and 
clamped to scrap wood 
for finishing the hole 














Testing the size of a 
hole in a turning with 
the plug end of a gauge. 
This end is | in. long and 
the same width as the 
diameter-gauge open- 
ing at the reverse end 
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ELECTROMAGNET OPERATES 
Toy Stationary Engine 
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Top, side, and end views of the engine. The commutator and brush are arranged to 
make contact just after crank passes dead center as armcture moves toward magnet 


tion, this smaiij toy electric engine 

with its twin magnet coils and long 
connecting rod, bears a resemblance to 
the steam stationary engines seen in 
power plants. It runs on two dry cells. 
Magnet. Bend a 64-in. piece of 4- 
in. square soft iron to form the core. 
Drill two \%-in. holes for mounting to 
the block and another \-in. hole % 
in. deep in each end for the brass arma- 
ture guide pins, which are driven in 
place. Wrap ends of core with layer of 


CO)” UNUSUALLY simple construc- 





slides over the work 





The flat hammerhead 


Flattened Tack Hammer 
Is Aid in Glazing 


WHEN much picture framing or win- 
dow glazing has to be done, the work 
can be facilitated by grinding or filing 
the head of a tack hammer flat on one 
side as shown above. This makes it 
much easier to drive the brads or glaz- 
ing points.—OLIVER BANDELIER. 
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tape or paper. Wind six layers of No. 
22 magnet wire as shown, allowing 8 in. 
of wire at each end. Shellac thoroughly. 

Armature. Make rod and bar from 
No. 9 iron wire and band iron % by % 
by 2 in. Flatten shaft end of rod to 
take a bearing made from tin. Solder 
other end of rod in hole in band iron. 

Shaft. Bend a 21%-in. piece of No. 9 
wire to have a 3/16-in. crank as shown. 
Solder a %-in. piece of wire to shaft 
so it will begin to make contact with 
the brush as shaft revolves toward 


Mounting a Magnifier 
on Spectacle Frame 


A MAGNIFYING glass mounted in a 
short length of mailing tube and 
clipped to one lens of an ordinary 
pair of spectacles with two small 
rubber bands will enable the out- 
door student to examine objects, yet 
leave both hands free for action. One 
illustration shows a man examining 
bees on the comb under the magnify- 
ing glass.—WALTER H. HULL. 





MAGNIFYING GLASS 





When the magnifying glass is fastened in 
this way, it leaves the user's hands free 


The engine is used to drive light toy machines 


magnet and crank has just passed dead 
center. Place bearing on shaft crank 
and solder to flattened end of rod. 
Assembly. Mount magnet block on 
base and magnet on block. Assemble 
bearings, washers, and shaft, and mount 
on block. Solder tin-can flywheel to end 
of shaft with dowel pulley on other end 
Arrange on base so there is 1/16-in. 
space between armature and magnet 
ends when crank is in nearest position. 
Connect one end of magnet winding to 
brush; connect other end to one termi- 
nal. Connect other terminal to both 
shaft bearings. Adjust brush so it rides 
lightly yet firmly on shaft contact. The 
circuit should be broken when armature 
is moving away from magnet. Use 
light oil on bearings.—E. A. RERUCHA. 
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RECORDS BROKEN IN 1937 Gy i ld Ad '. S 
NEW CLUBS. . more than 100 organized. 
INDIVIDUAL AFFILIATE CARDS... 2,572 more 
Another 10 
Clubs 


issued than in 1936. 
SERVICES ..... 10 monthly bulletins and 15 job 
sheets containing 28 working 
drawings sent to each club. 


PROGRAMS... 5 outlines for special meetings 
furnished to all club secretaries. 


| INSTRUCTIONS .. detailed bulletins issued on 

publicity, club libraries, and 
program material. 

INFORMATION ..507 more letters request- 
ing aid in starting clubs answer- 
ed than in any previous year. 


RENEWS FREE MEMBERSHIP 
OFFER FOR 1938 




















ad 

nk 

on 

le 

nt Official Magazine 

ad OPULAR SCIENCE 

d MONTHLY 

n. 

et ad 

* “You are doing fine things 
i- for the home craftsmen, and 
Hh we are with you in any under- 
an taking.’ -William M. Ham- 
~ rick, Fairmont, Ww. Va. 

_ The annual affiliate cards, 
~“ FTER completing by farthe tocar similar to those illustrated, 
4 most successful year in he are now recognized as pass- 
- ports to fellowship with 





its history—a year dur- 

ing which more than 

100 new clubs were organized 
the National Homeworkshop 
Guild renews for 1938 its nation- 


a 





ie 







“Since our club has been 


craftsmen everywhere. Thou- 
sands of the 1938 cards have 
already been sent to club sec- 
retaries for distribution among the 


wide free membership offer. Un- organized, each of us has members. 
der this plan, any home work- been benefited more than we You and your friends can become 
shop club of five or more adult had any idea of when we members of the Guild by starting a 


members may obtain a charter 
and receive many subsequent 
benefits (see P.S.M., Oct. '37, p. 101). 
The Guild is a nonprofit, noncommercial 


started,’’ Donald W. Fraser, 
president of a club in West 
Lynn, Mass., wrote to Guild headquar- 
ters recently. Many others have ex- 
pressed their appreciation, and phrases 


home workshop club in your neighbor- 
hood. Use the coupon below or, if you 
prefer, write a letter. 


. - c mo ee oe oe oe oe ee ee ee oe 


organization founded for the sole pur- 

pose of promoting the home workshop from a few of the letters follow: 

club movement and pledged to make no “We fully realize the benefits of be- National Homeworkshop Guild 
charges whatever for initiation fees or longing to a club where one can find 347 Fourth Avenue, New York 
membership dues, now or hereafter. an outlet for his hobby.’—William T. 

Records in every division of Guild ac- Russell, Bucksport, Me. gree se me ees ee 
Uvities were broken in 1937. As sum- “Our members greatly appreciate same oe iene to tee National Honie- 
marized above, the statistics show at a your.codperation and look forward to workshop Guild and believe that a club can 
glance that more and more home work-___ the Guild bulletins each month.’’—Carl be — in - neighborhood. 
shop enthusiasts are realizing the value Zehr, Ashtabula, Ohio. , Tar oe ee ee ee eee 
of membership in a club devoted exclu- “Your lists have been very helpful.” addressed, stamped envelope. I understand 
sively to mechanics and craftwork. —John F. Smith, Orange, N. J. that this will not obligate me in any way. 

u cannot, of course, join the Guild “Every one of us appreciates what 
aS an individual, because one of the your Guild means and does for clubs EOI i eisenszitzsisescetaapsdeiipteaicidalaaengasccte esenndedian 
Guild’s main objectives is to foster di- throughout the United States.”—Ber- 
rect fellowship among amateur crafts- nard V. Jackson, Sioux City, Iowa. DERI siisscsnictecitscsiiniiorpiigneinninioeanen 
men, and it has been found that the “The success of our club should go on 
best way to do that is to encourage record as a Guild accomplishment.”— 5 ee | SN 
them to meet in local groups. Walter Modesto, New Bedford, Mass. (Please print very clearly) 
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Frame Holds Toy Wheels 
for Truing Spokes 


THE work of truing up the spokes of 
a child’s velocipede or inserting all new 
ones is much easier if a frame is made 
from a piece of flat iron to hold the 
wheel. It is bent as shown, and the ends 
notched.._-WALT MESSENGER. 


Ruler Kept Handy on Rings 
of Loose-Leaf Binder 


STUDENTS who find it necessary to 
keep a ruler always at hand in the 
classroom can do so by carrying it in 
a loose-leaf binder. Drill holes in the 
ruler sufficiently large so they can be 
slipped over the binder rings as shown 
at right.—R. D. KERSHNER. 


A Quick Way 


to Measure 


Half Bags of Cement 


TO MEASURE 


up as needed and emptied into 
the mixer. No shoveling is 
necessary except to scoop up 
the small quantity of cement 
that is spilled into the wooden 
box each time a bag is cut in 
half.—G. E. HENDRICKSON. 


The paper sack of Portland cement is slashed 


Portland cement in half- 
sack quantities for a small concrete mixing 
machine, one contractor saves time by us- 
ing a dividing board of the type illustrated. 
A paper sack of cement is balanced on the 
two center boards and cut in half with a 
long knife. Each half sack is then picked 


















in two while balanced on the center supports 








UMBRELLA 
HANDLE 








ANY man who finds it convenient 
to keep an umbrella in his shop or 
place of business, but objects to 
having it “borrowed” during his 
absence, can easily lock it by the 
method illustrated at the left. 

Set two stout screw: eyes into a 
wall, desk, cabinet, partition, or 
other available surface, placing 
them just far enough apart so that 
the umbrella handle fits snugly be- 
tween them. Drill a hole through 














and the 


A Low-Voltage Splice 


IT IS sometimes necessary in low- 
voltage wiring, such as bell work, to 
splice the wires. Although it is best to 
solder the splice, a good substitute is to 
wrap a piece of tin foil over the well- 
cleaned joint and follow this with a 
layer of tape. The tin foil will prevent 
the tape from turning the wires black 
and lessen the likelihood that the joint 
will develop high resistance and be- 
come a poor conductor. Wrap the splice 
tightly. HAROLD P. STRAND. 
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The handle of the 
umbrella is held 
place by a padlock, 
lower end 
fits in a pipe strap 


in both screw eyes. 


the handle and slip a padlock 
through the hole and _ through 
The end of the 
ferrule may be supported in a pipe 
strap. This is desirable because it 
prevents any undue strain on the 
handle.—BERTRAM BROWNOLD. 








Cords Aid in Removing 
Stubborn Screw Caps 


DELAY and annoyance are often 
caused by the difficulty of loosening the 
screw tops of varnish and liquid-glue 
cans, not to speak of mayonnaise jars, 
fruit jars, and similar food containers. 
Many devices for unscrewing the tops 
are sold, but one may not be on hand 
when needed. In this case, two cords 
may be looped around the cap and jar as 
shown below. 

If the top is particularly stubborn, 
each cord should be wrapped around 
about two more turns than shown, and 
the free ends twisted around a screw 
driver or a short stick to give a better 
grip. If the cords slip, apply friction 
tape before putting them on. Heating 
the cap just before the cords are pulled 
will aid considerably in loosening it in 
many cases.—I. W. DICKERSON. 





“Two ar are looped in reverse directions 
around the cap and jar to give a good grip 


Flexible Conduit Clears 
Clogged Sink Drains 


A PIECE of flexible electric conduit or 
BX can be used successfully to remove 
obstructions from sink drains. The 
cable can be worked past any sharp 
bends that are encountered and will 
bore its way through caked grease and 
other ordinary obstructions.—D. STUART. 
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The blocks are jig-sawed to the shapes shown at 
the right. Each is given a distinguishing color 
and placed in a painted circle of the same color 


A Collapsible Reel 


THIS simple folding reel enables 
knitting wool to be unwound from the 
skein with maximum ease and freedom 
from tangles. 

From a length of pine strip, 144 by 
 in., saw out the two arms to the 
shape shown, each 26 in. long. Cut two 
more pieces from the same stock, each 
7 in. long, for the jaws of the table 

lamp. Bore the arms near their ends 
to take four pieces of %-in. doweling 
ibout 5 in. long to form pegs. A small 
flanged gas fitting or something simi- 

r, threaded on the outside and with a 

smooth bore to fit over a *%-in. bolt, is 







are in store for any child of from 
one to two years old who is given a toy 
like that illustrated. In fitting the vari- 
ous colored blocks into their holes, he 
will learn discrimination in size, color, 


ed hours of constructive play 


BLUE GREEN 

















> Block-Fitting Toy 


TEACHES SHAPES AND COLORS 








and position. The cost is negligible. 

The main portion of the toy was jig- 
sawed from the end of an orange crate 
to fit the tray of the child’s chair. After 
the square, triangle, and other figures 
had been carefully sawed out, a piece 
of pressed composition board 
was tacked to the bottom to 
prevent the blocks from falling 
through. The upper part of a 
clothespin was then screwed 
to each block as shown to serve 
as a handle. 

The whole set was given a 
ground coat of white enamel; 
when this was dry, each block, 
the inclosing circle, which is 
merely painted on, and the hole 


WHITE 








COUNTERBORE FOR 
WOOD SCREW 


S™ USE FOR HOLDER 
' cs 





eee. 


~CLOTHESP 


were given its own particular 
distinguishing color. The han- 
dles were all left white for the 





j sake of contrast. Of course, 











% PRESSED COMPOSITION WOOD OR PLYWOOD 


for Winding Wool 


used with a wing nut as shown to clamp 
the two arms together at their centers. 
Loosening the wing nut allows them to 
be opened and closed, scissors fashion. 
The pivot about which the whole as- 
sembly rotates consists of a %-in. bolt 
about 4 in. long with a nut run on to 
keep the top jaw of the table clamp in 
place. A wedge is used to tighten the 
clamp. 

Close the two arms when placing 
the skein on, and then open them till 
the wool is taut. A turn of the winged 
nut will then hold them in this posi- 
tion.—A. MCLEOD. 





FITTING ARM 











The fitting and wing 
nut to hold the arms 
in the open position 


















se, the wool winder 

ittached to a table 
top by inserting a wedge 
the clamp. The skein 
pped over the arms, 
h are then opened un- 
the wool is taut and 
i by tightening a wing 
At right, the parts 
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nonpoisonous finishes should 
always be used.—M. E. NIXON. 
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Turned Wooden Base 
for a Small Lamp 


BLACK walnut with a layer of maple 
or white holly in the center forms the 
base of the diminutive but decorative 
lamp shown in the drawing above. 

Glue the stock together, preferably 
first band-sawing the pieces roughly to 
a diameter of 41% or 5 in.; then mount 
on a very small faceplate, and turn in 
the lathe. If the faceplate is too large, 
glue the walnut to a piece of %- or 1-in. 
pine with paper between, and attach 
the pine to the faceplate. Make the re- 
cess in the top a loose fit for the socket. 
Bore 5/16-in. holes as indicated. French 
polish the piece while in the lathe or ap- 
ply two coats of clear lacquer. Remove 
the work from the lathe, twist the thread- 
ed brass nipple into place, add the sock- 
et and lamp cord, and glue felt under 
the base. A suitable parchment shade 
may be purchased.—F’.. CLARK HUGHES. 
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E. J. TANGERMAN 


demonstrates a simple way 


to decorate boxes, cabinets, 


book ends, and a variety of 


craftwork projects 


VERY carpenter’s kit includes 

a gouge or two—and sooner 

or later so does every house- 

holder’s because the gouge is 
universally useful. It is also a 
most important wood-carving tool. 
Many of the craftwork projects you 
make can be decorated tastefully 
with the gouge alone, for it can 
produce an almost infinite number 
of patterns (Fig. 1). 

For most work, I prefer a 3/16- 
or \4-in. gouge of the half-circle 
type, sharpened on the outside and 
with the corners rounded as in Fig. 
2. The wire edge created in sharp- 
ening is taken off with a little in- 
side stoning with the round-edged 
stone called a “slip.” 

The basic design marked No. 1 in 
Fig. 1 is made by holding the gouge 
vertically over the piece, then push- 
ing downward as the gouge is ro- 
tated. One gouge will create the 
continuous pattern, and gouges of 
two sizes can be used for design 
No. 3 and its many variations. 

Other patterns are usuaily based 
on a slot with rounded bottom. To 
make it, the gouge is held in both 
hands as illustrated below, the right 
hand supplying the cutting force, 
while the left acts as a guiding, 
controlling and actually a retard- 
ing force to keep the tool from cut- 
ting too far. Another common grip 
is shown in Fig. 3. 


A small gouge is accurately controlled 
by holding it as shown below. A grip 
for heavier work is sketched in Fig. 3 
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A few typical designs are illustrated 
above, and others in Fig. | at the left 


WRONG — 











RIGHT 


Fig. 2 





For carving borders, 
a gouge of the half- 
circle type, beveled 
outside, is preferred 







When cutting diagonally across grain, 
the gouge cuts cleanly on the side cut- 
ting out of the grain, but the opposite 
side tears a little. In certain woods this 
tendency may be so strong that smooth- 
ing requires two opposed strokes of the 
gouge, as in Fig. 4. 

If you will make a shallow cut in the 
wood by pushing down on the tool han- 
dle at the same time as you push it 
ahead, the cutting edge will take out a 
chip that looks like the top part of an 
exclamation mark. Two of these cuts 
made so they run into each other form 
the basis of design No. 2 in Fig. 1. Pat- 
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tern No. 6 is some- 
what similar, except 
that the ends are 
shaped by forcing the 
tool down vertically 
so that it makes a 
half-moon or crescent- 
shaped cut. The 
groove itself is run 
into this crescent from 
behind by cutting up 
to the hump of the 
crescent, then swing- 
ing the handle of the 
gouge to each side in 
a wide arc so that the 
sides of the cutting 
edge cut out the cor- 
ners as in Fig. 5. 

To avoid overcut- 
ting rock the cutting 
edge slightly as you 
push on the tool. 
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WATERPROOFING AND METAL EDGES WILL MAKE 


Your Skis Last Longer 









ACE OF STRIP 
4 BELOW SKI 
URFACE 


Kg x 56 « 10" 
COLD-ROLLED STEEL 


BY JULES E. ANDRE 


O OTHER type of sport equip- 
ment is subjected to such 
strains and such _ adverse 
weather conditions as are skis. 

ny skier who expects his outfit to 
ind up under such punishment must 
ke good care of it—or he will have to 
ke the punishment himself. There is 
difference whether the skis are the 
duct of a world-renowned manufac- 
‘er or were made in your own work- 
yp. Wood they are, and as such they 
d careful handling. By waterproof- 
them and applying metal edges, you 

| add several years to their life. 
kis should be made as waterproof as 
sible. The wood itself contains ten 
‘ent moisture on the average, and 
scratch or nick will open the way 
additional moisture, which causes 
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Scraping off old wax and dirt. Below, how a steel 
edge is applied, the size exaggerated for clearness 


<o Se” 















warping. Warped skis make control dif- 
ficult on turns, and even on straight 
running they tend to turn without re- 
gard for the desires of the skier. 

To waterproof the skis correctly, the 
top surface should be covered with a 
modern, waterproof, synthetic-resin 
base varnish (the manufacturer has un- 
doubtedly seen to this if you have a 
commercial product) and the running 
surface impregnated with pine tar or 
covered with special ski lacquer (this 
you must do yourself). The pine tar 
can be obtained at a drug store or 
chemical supply house. 

First clean the running surface very 
thoroughly. If the skis have been used 
previously, scrape off all the old wax 
with a ski scraper. The back edge of a 
plane iron (Continued on page 116) 









Above, cutting the recess or rabbet 
for steel edges with portable router. 
Left, the edges are screwed in place 


Synthetic-resin or celluloid strips are 
sometimes cemented to the leading edges 
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CRAFTWORK 


Four familiar projects dressed up 

















Totem Pole Forms 
Support for a 
Novel End Table 























SUPPORTED by a colorful miniature t 
totem pole, this end table is an un- How the totem pole is carved, the wings laid out, the top made, and the whole table assembled ! 
usual project for the amateur wood 


carver. The pole and base are made of 
white pine, and the table top and wings 
from five-ply veneer. 

3efore carving the pole, plane the 
block to a taper as shown, from wood 
about 5 by 5 by 24 in. Use a sharp knife 
and chisel to shape the figures and other 
indentations. There are no carvings on 
the back. Cut or turn a 914-in. disk 2 in. 


thick for the base and make a recess 
for the totem pole to rest in. Use three 
countersunk screws to hold them to- 
gether. Saw the wings from one piece 
of five-ply veneer % by 5% by 24 in. 
and drill three holes in the center for 
screws to fasten it to the pole. 

Give the totem pole and wings two 
coats of light tan oil paint; then color 


the figures in bright red, blue, and 
green, outlining the features in black. 
Tan forms the background for the 
wings, which have equally bright designs. 
While this is drying, prepare the table 
top, making certain that holes are cut 
correctly for the three tenons. Sand 
the top down and finish with paint or 
stain, as preferred.—GRAY WOLF. 


Sailboat-shaped Whatnots or Corner Shelves 





ONLY a jig saw is needed to make sailboat 
whatnots or small corner shelves. Two slightly 
different designs are shown. Make a full-size 
drawing and transfer it to '4-in. thick plywood, 
or paste the paper on the wood. Cut out the 
openings where indicated, then saw around the 
outline. Finally cut the piece into two halves. 
The halves are placed at right angles to one 
another and glued and nailed or screwed to- 
gether. From the same thickness of plywood, cut 
the three shelves. The radius can be obtained by 
measuring along the sides where it is intended to 
mount each shelf and subtracting about % in. 

After being sanded, the completed whatnot 
can be finished by staining, filling, and waxing 
or varnishing, or it can be painted with enamel. 
If enamel is preferred, color the waves light 
green, the hull blue, and the sails white. Paint or 
stain the mast and the “ropes” between the sail 
and hull brown or black.—C. H. 
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with a New Twist 


by out-of-the-ordinary treatment 





This book end and its partner 
were turned in one operation by 
the second of the two methods 
shown in the drawings at right 














TAILSTOCK 
SET OVER 4 








Striking Wooden Book Ends Turned 
on Lathe, a Pair at a Time 


finish as desired. Split 










WHETHER left in the natural wood, 
carved, or covered with tooled leather, 
the turned book ends illustrated are of 

istinctive appearance and make ex- 
ellent gifts. 

For the first style shown in the draw- 
ngs, glue two blocks of the desired 

ood 1% by 5% by 7% in. to the faces 


the ends from the cen- 

ter block and mount on metal bases. 
The second style requires two blocks 

1% by 4 by 8 in., glued to a center 

block 4 by 65% by 10 in. Center this on 

a faceplate, and turn, sand, and finish. 

Make a saw (Continued on page 129) 








a block of soft- 
vood 3 by 6 by 8 in. 
When dry, carefully 
enter the stock in 
the lathe and turn. 
Check to see that 

ie base is at right 

ngles to the center 
f turning. To ob- 
tain the taper, off- 
et the dead center 

in. and turn as 
though cylindrical. 
Sand smooth and 
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IN THE unique moon-and-owl candle sconce 
shown at the left, copper, brass, and steel are 
decoratively combined. 

The moon is cut from 18-gauge yellow sheet 
brass, and is hammered on the front with a plan- 
ishing hammer. The bracket is of 18-gauge soft 
sheet copper, similarly hammered. The saucer is 
of 22-gauge soft sheet copper, cupped to a depth 
of % in. The sharp corner that runs around the 
bottom is formed with a riveting hammer. 

The candle cup is of %-in. inside diameter cop- 






Above, the blocks for 
both types, one ready 
to turn, the other 
being split with a 
chisel after turning. 
At left, plain and 
leatherscovered ends 


Moon-and-Owl Candle Sconce Made of Three Metals 


per tubing with a wall of about 18 gauge. Place 
the tubing over the end of a %-in. round iron bar, 
and, holding one end up slightly, hammer around 
the end to flare the metal. File off the edges of 
both ends. 

The owl is cut from 18-gauge soft sheet steel 
and is hammered on the front. The lines are cut 
in with a blunt cold chisel, and the feathers on 
the breast are marked with an ordinary hollow- 
end nail set held at an angle so that only one side 
makes an impression. (Continued on page 117) 
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Pressing the putty 
in with a_ heavy 
glazing knife. The 
illustration at top 
shows how white- 
lead-and-whiting 
putty is prepared 











Right, smoothing 
the putty bevel. 
The excess on the 
glass is caught on 
a small ball of 
putty and removed 
with a down sweep 
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PUTTY, the Heat Saver 


How to mix your own and 
apply it to window sash 
so it will not crack and 
crumble —Various priming 
coats — Methods of glazing 


By 
RALPH G. WARING 


EAT and power engineers are 
very careful to test the mason- 
ry of boiler installations for 
hair-line checks or apparent 

pinholes, which may admit enough cold 
air to cut down a pound or two of steam 
and waste coal, money, and heat. This 
makes me wonder if the average home 
owner appreciates how much any poor- 
ly puttied sash in his house will affect 
the heating. 

In the open country where constant 
winds prevail, it is especially important 
to service all windows. Whenever storm 
sash or weather stripping is required 
as an extra protection, the putty also 
must be given attention. 

Ordinary putty, even when marked 
“pure lead putty,” has not proved satis- 





In filling cracks or blemishes 
a on flat work, putty is forced 
. » in with the thumb, then cut off 
flush with a flexible putty knife 












factory in our New York climate. The 
hot summers, burning noonday sun, and 
zero nights in winter place a terrific 
strain on paint and putty work. Very 
few persons have any conception of the 
strains and stresses that such extreme 
temperature changes exert on protective 
coatings for exteriors. In the case of 
putty, they cause premature crumbling. 

Because of these conditions, I use 
homemade white-lead putty made from 
one third white-lead-in-oil paste and 
two thirds whiting. Worked up on a 
metal sheet with a glazing knife and 
then warmed by hand pressure, this 
produces a superior and durable putty. 
It should be blended with boiled linseed 
oil or a good grade of house paint into 
such a consistency that it does not stick 
to the hand, yet not too stiff to knife 
well. Under no circumstances should 
engine or machine oil be added because 
it would tend to destroy the binding 
properties of the linseed oil or house 
paint. Do not judge the condition of 
the putty until it has been well worked 
and warmed by the hand. 

Next, see that all putty rabbets on 
the sash are either primed with boiled 
linseed oil and dried, or painted one 
coat and dried, or primed with one coat 
of freshly mixed aluminum and spar 
varnish and dried. 

If considerable priming is to be done, 
use 2 lb. of aluminum bronze (varnish- 
mixing grade) in 1 gal. of outside spar 
varnish, or proportionate quantities. 
First, wet the aluminum powder with a 
very little turpentine to make a thick, 
well smoothed-out paste; then gradually 
add the measured amount of varnish 
required for the weight of bronze pow- 
der used. Stir well before brushing on 
the sash. Let dry hard before puttying. 


HE aluminum type of priming is 

especially valuable since it not only 
seals the wood and prevents absorption 
of the oil from the putty, but offers a 
good bonding surface for the newly ap- 
plied putty. A priming coat must not 
be omitted on either old or new sash if 
long-lasting work is desired. 

Whenever possible and convenient, if 
much sash-putty work is to be done, the 
sash should be brought to a workbench 
where the frame can be held at a con- 
venient angle for running the putty 
bevel. 

In the case of small repair portions, 
or on fixed sash sections in a green- 
house such as the one described last 
month (P.S.M., Jan. ’38, p. 83), the 
work must be suited to the conditions 
at hand. On the greenhouse referred to, 
glazing was started between the rafters 
nearest the house while the mechanic 
stood on a plank scaffold with his body 
projecting up through the next open 
rafter space. The glass sheets were 
lapped half an inch, after starting with 
the lower plate, and held by square-cut 
sash-glazing pins or zinc triangles. All 
sash bars had been primed with alumi- 
num paint before erection so that they 
were ready for (Continued on page 115) 
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of your railroad. 


large, Bristol board reén- 
forced with wood is the 
most convenient material to 
use. Door and window open- 
ings are cut out and framed 
with thin strips of card. 
The sides are scribed rather 
heavily to represent wooden 
siding. Window sashes and 
doors are cut out separately 
and glued behind the open- 
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The sand house is 
set between the 
tracks with little 
clearance. By using 
the scale in feet, it =—E 























Sand House 


ADDS REALISM TO A 


Unless the scale is very 





Scale in Feet 





Model Railway Layout 


RARELY seen but pic- 
turesque accessory for 
model railway terminal lay- 
outs is a sand house. Actual 
dimensions are given on the 
drawings so you may build 
the model to suit the scale 


ings, after which celluloid or transpar- 
ent wrapping material is cemented be- 
hind the windows to represent glass. 
The back of the building, not shown, 
has two windows. 

A %-in. thick block of softwood 
should be cut to fit inside the base of 
the building. The sides are fastened to 
this, then the roof is added and the 
chimneys glued on. 

The tower is constructed in a some- 
what similar manner, and the fence is 
made of thin wood or heavy cardboard 
with small square sticks glued on to 
represent posts. 

Paint the foundation gray to repre- 
sent concrete, the structures a box-car 
red (or whatever color you are using 
for other buildings), and the roof to 
represent tar paper.—H. A. SCHUPP. 
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Wheels for Train Models Cast in Wood Molds 


XCELLENT drivers and truck wheels 

for model railway equipment may 

be cast from type metal by using molds 

turned from any fine-grained, well-sea- 
soned hardwood. 

In making the forms, the core is first 
turned up to the exact dimensions of 
the finished wheel. Rim faces, hub 

es, flanges, and counterbalance are 
later machined, and to provide for this, 
are deepened or increased to add 1/16 
in. of excess metal to the finished cast- 
ing over these parts. Finally, the core 
is given a slight taper or draft, as 
Shown in the drawings, before it is re- 
moved from the lathe. 

he pattern block is 2 in. long and 
about 14% in. larger in diameter than the 
( . The hole that forms the chuck 
Stub should be % in. long and at least 

n. in diameter. The pattern is run 
in the thickness of the wheel, plus % 
r the step ring and the allowance 
machining. The step ring is cut last 
Of oll, care being taken not to get it 
too deep and to see that it fits around 
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the core snugly to prevent 
leakage. 

The gate block fits over a 
channel cut in the flattened 
side of the pattern block to 
form the sprue. It must be 
deep enough so the metal will 
fill the stub before overflow- 
ing.—R. S. MACNEILL. 
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CUT AWAY ON DOTTED 
LINE TO FORM FLAT SIDE HERE 
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od STEP RING 
KEEPS PARTS 
IN REGISTER 


SLOTS CUT DOWN 
Thirty castings can be 
made from one set of 
molds if the metal is 
not overheated. Warm 
the molds thoroughly be- 
fore using, and have the 
metal sufficiently hot 
to brown a thin shaving 
or paper, If the casting 
sticks to core, check the 
taper of the spoke slots 


BOTTOMS ROUNDED 























CONSTRUCTION KITS FOR EVERY POCKETBOOK. SEE PAGE 28. 91 




























YOU CAN DISPLAY EITHER 
BOOKS OR CHINA IN THIS 

































For the home library, 
this type of bookcase 
has many advantages. 
It gives fine display 
to well-bound volumes, 
has a cupboard for 
large books and for 
magazines, and there 
is a wide shelf for 
consulting books that 
are awkward to handle 


OOKS, always very decorative, ap- 
pear to their best advantage in a 
Colonial Welsh-dresser type of 
bookcase such as the one illus- 

trated above. The ample cupboard space 
in the lower part of the cabinet is for 
magazines and large volumes, and a 
wide shelf is provided upon which to 
examine any heavy book. The piece 
will serve equally well, of course, as a 
dresser. Its use for that purpose is 
shown on the facing page. 

First, glue up the sides to the dimen- 
sions given in the list of materials and 
rabbet them along the rear edge on the 
inside to receive the back. Next, glue 
up the table board and cut the board 
for the top and for the floor. Now cut 
the dadoes for the top. It is a good idea 
to fasten all of the cleats to the insides 
of the sides first; then the top and the 
table board may be nailed, and the floor 


92 











~s 








‘ 





7 
. 


& 


a 
{ 


‘ was 
» 


he Re 
se: 


7 te 


| 


q 


.2 3°) Fe 


Sides, made from 2 pce. % x 10% x 70 
and 2 pe. % x 10 x 27. 


Table board, % x 22 x 38. 
Floor, % x 19% x 34%. 


Shelves (bottom), 2 pe. % x 19% x 
34%. 


Top, 1 pe. % x 10% x 35. 
Upper shelves, 2 pc. % x 9% x 34%. 


Upper back, 1 pe. % x 4% x 35 and 1 
pe. % x 4 x 35; also random-width 
boards to make a piece % x35x32%. 


Lower back, 1 pe. % x 25 x 35. 
Scrolled rail, 1 pe. % x 3 x 36. 


Scrolled stiles, 2 pe. % x 3 x 40. 





The stock for the feet is roughed 
out on a circular saw and finished 
with a large gouge. Right, the 
glued-up stock for one of the sides 
and for the table board. Below, 
an underneath view showing the feet 


Colonial 


screwed to the sides. Be sure to square every- 
thing properly. 

Make the back next. Get out the horizontal 
pieces and groove one edge. Prepare the verti- 
cal boards, cut rabbets along their edges, and 
also bevel them, as shown. Cut the tongues on 
the ends and assemble the back; then nail it 
to the sides. The back of the cupboard below 
may be glued up into one wide piece, or a thin- 
ner panel stock may even be used. 


Four pieces are required for the 
frame to which the doors are to 
be fastened, and these are. mor- 
tised and tenoned together, then 
nailed to the sides with sixpenny 
finish nails. The shelves in the 
cupboard are optional and may 
be placed in the cupboard at any 
time. Like the upper shelves 


ATERIALS 


Frame to which doors are fastened, 1 
ve %x1% Bag TAS hx2%x 
%; 2 pe. % x2 x 27. 
Feet, all made from a piece 2 x 6 x 69. 
Door stiles, 4 pe. % x 2% x 23. 


Door rails, 2 pe. % x 3x 12% and 2 pe. 
%yex2% x 13%. 


Door panels, 2 pe. 4% x 11% x 18, 
X-rails, 4 pe. 4% x 1% x 20%. 


Crown molding, made from 1 pe. % x 
4x 70. 


| 
| 


Note: All dimensions are given in inches. 

For molding, corner blocks, cleats, and the like, 
refer to the drawing. The entire piece, excluding 
the feet, may be made from 90 board feet of lumber, 
in pieces 7% in. thick, 12 in, wide, and 10 ft. long. 
With proper cutting, there will be practically no 
waste. 
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Welsh Dresser 


By FRANKLIN 


they are supported on cleats screwed to 
the sides. 

Cut out the scrolled pieces for the 
top section. These are joined together 
at the top with end-lap joints and nailed 
to the sides. Fill all nail holes with a 
plastic composition wood and _ sand 
mooth. 

Make the feet from blocks of wood 2 
in. thick. One of the illustrations shows 
the cuts made on the saw when start- 
ing to shape these. They are chiseled 
to shape with a large gouge, then mi- 
tered where they are joined at the 
front, and finally cut to shape on the 
band saw. Put glue on the miters and 
fasten the pieces together with corru- 
gated fasteners as shown in the photo- 
graph of the bottom assembly. This il- 
lustration also makes clear how the 
back feet are fastened together 
and how the feet are attached | 
to the cabinet. 


H. GOTTSHALL 


and the door latch is also of this ma- 
terial, designed to match. 

The back of the dresser comes 
down flush with the floor as indicat- 
ed in the side view below. A rabbet 
is cut in the back of each of the rear 
legs. This is clearly shown in the 
photograph of the bottom on the op- 
posite page. 

In the bookcase illustrated, se- 
lected knotty white pine was used. 
A few solid knots in the wood lend 
character and charm to the piece, 
but too many make the wood diffi- 
cult to work. A very light trans- 
parent stain should be used so as 
not to hide the beauty of the figure 
in the wood. Of course, the entire 
dresser must be thoroughly sand- 
papered before finishing. 


——— 35" 








The molding may be made 


TT 





on the shaper, or a similar 
molding may be _ purchased. 
The crown molding should be 
made by the same method 
shown for making the feet, and 
it must be cut by placing it in 
the miter box at a 30-60-—deg. 
angle when cutting the miters. 

Make the doors as in the 
construction detail. The X- 
strips and molding are bradded 
to the panel. The doors are 
fastened to the frame with 
wrought-iron butterfly hinges, 


Mortising the door stiles. The 
diagonal strips and molding of the 
doors are bradded to the panels 
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Front and side views of the assembled bookcase, and details of the moldings, feet, doors, and other 
parts. The three decorative scroll-sawed pieces are fastened at the corners with end-lap joints 
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ndian Friendship Necklace | 


OME friend of yours might enjo) 

wearing an Indian friendship neck 
lace similar to the one shown. It bear; 
a charm for each of the seven days o 
the week, and each charm conveys 
message of friendship. 

The only materials necessary are 
part of a deer antler and a large-lir-k sil- 
ver chain with seven jump links. Th 
chain and jump links may be purchased 
through a jeweler, or a second-hand 
chain may be obtained in a pawn shoj 
An expert metal worker may even wish 
to make his own chain from silver wire. 

The charms are sawed with a fine- 

Suitable Indian Picture Writings tooth hack saw from the butt end of an 
a antler. Only an inch or so will be needed 
to make the seven charms. Such a sma! 
part is removed from an antler that it 
will not destroy its value as an ornament 
or as a prized memento of a hunt. 

The antler is held in a vise for sawing. 
If the sections are cut on a slight diag- 
onal, they will be more attractive. Re- 
move the saw-tooth marks from the disks 
with files and fine sandpaper. For attach- 
ing the charms to the chain, drill %-in. 
holes. 

The Indian picture writings or sym- 
bols are first placed on the charms with 1 
a lead pencil. They are then engraved 
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Chain with deerhorn charms, and some 
symbols from which to make a selection 










The necklace is an 
original, decorative 


ie f t 

coon At right, with the pointed blade of a penknife or a . 
engraving symbole other sharp-pointed instrument. Finally, — 
with a knife point trace around the designs with a sharp- and n 
pointed pen and ink.—GEORGE A. SMITH. a 
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Camera Tripod Fitted with Snowshoes wi 
2 there 





For filming winter sport events, a tri- 
pod may be used successfully on snow by 
equipping it with small, slip-on snow- 
shoes. They make it possible to use a 
telephoto lens without a trace of un- 
steadiness. 

Two straps of good leather about % 
in. wide and 5 in. long are crossed and 
riveted or sewed to a steel ring about 3 
in. in diameter, as shown. A hole some- 
what smaller than the tripod point is 
punched in the middle where the straps 
intersect. From this hole is cut a small 
slit about ', in. long to allow the point 
of the tripod to be slipped through with 
ease.._-MARTIN G. WINTERTON. 


lot of 








Slot in Gong Changes 
Tone of Doorbell 


IF MORE than one doorbell is used 
in a house or apartment, it is de- 
sirable to have bells of different 
tones to enable one to distinguish 
readily the difference between the 
front and the rear door. If two 
bells of dissimilar type are not 
available, or if you happen to have 
two bells on hand of the same tone, 


Spring Clothespin Holds 
Milk Ticket on Bottle 


7 WHERE milk tick- 
os ets of cardboard are 
Se eg used and whenever it 
is necessary to leave 
a note, a convenient 
holder can be devised 
from a discarded wail 
spring clothespin and , 
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a leather thong as il- => Son a i one of them can be placed in the 

lustrated. This elim- sie a Oe ataaee vise or over the edge of the bench 

inates the trouble of and a cut made in the gong with 

removing a_ ticket a hack saw. This will lower the Trimmin 

from a wet bottle and Bech tined te tone: the longer the cut, the lower with a f 

the danger thatanote as en a in the tone. You can determine the str e 

may blow away. with two crossed exact length of the cut by experi- any sec 

JAMES MCQUEENY. leather straps menting. actiy ale 
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Waterproof Cover Keeps 
Cellar Entrance Dry 


| 
UTSIDE cellar en- | 
trances of the a 
type illustrated may be 
rendered weather-tight, 
even in violent rain- 
storms, by providing a 
cover of waterproof 
cloth. Hem one end and 
insert a length of gal- 
vanized pipe. The weight 
of the pipe keeps the 
cover tight and prevents 
the wind from blowing 
it off. The upper end of 
the cover is fastened 
down permanently with 
a wooden strip. 

The same idea is use- 
ful in camping and oth- 
er outdoor work. A 
portable cover is made 
with two lengths of pipe, 
one at each end. This 


: , can be thrown over sup- 
Cat Climbs a Lattice plies, food, or any equipment that must’ cover is rolled smoothly on one of the 


be kept dry, and no time need be lost’ pipes and stored away in any convenient 
to Get Her Food lashing it down. When not in use, the place.—B. B. 
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A HANDY way to feed a cat is to put 
1 window box outside a kitchen window 
and nail a lattice to the wall so that the 
cat can climb up without marring the 
wall or getting it muddy. All that is 
necessary is to raise the window or un- 
hook the screen and set the food in the 
box. The cat will quickly learn to be 
there at the right time. This saves a 
lot of steps.—CLEMENT W. RICKMAN. 


Rule Props up a Flash Light 

IN EMERGENCY repair jobs at night, a pocket 
flash light is often the only available illumination. 
When the light must be thrown upwards at an 
angle, as is often the case, it can be propped up 
on a two-foot rule as shown, a wrench or other 
light weight being used to hold down the rule- 
joint end. The hinges must be quite stiff.—F. B. 
























SMALL articles, such as boxes and carrying faces in this manner, making the seams 
cases, that are subjected to considerable’ by laying the two edges together. 


Place small scraps of celluloid such as old’ three coats of lacquer enamel, allow- 
celluloid combs and toothbrush handles in a_ ing each coat to dry several hours be- 
jar or can, pour a little lacquer reducer or’ fore applying the next. 
thinner over them, cover and allow to stand The finished surface will resist wear 
overnight. Stir well and add more reducer’ and does not chip even under repeated 
until the mixture is uniform and has the con- hammer blows.—ROLLIN H. WAMPLER. 
sistency of heavy lacquer. 

After sandpapering the article to be fin- 
ished, quickly brush a heavy, even coating of 
the celluloid solution on one surface. While 
this coat is wet, apply a piece of cheesecloth, 
pressing it down smoothly. Cover all sur- 


tr ty wear, can easily be given a very durable fin- Allow the piece to dry overnight. 
h ‘ ish resembling artificial leather. Sandpaper, dust off, and apply about 





When lacquered, the 
box will withstand 
extreme wear with- 
out cracks or marks 





The celluloid so- 
lution is brushed 
on one surface at 
a time and then 
quickly covered 
im, + with cheesecloth 


ning cheesecloth 
with a razor blade and 
htedge. Do not let 
abe ams come ex- 
act» along the corners 
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They Slice Steel Like Cheese 


CUT-OFF ABRASIVE WHEELS...Their uses in the 


machine shop and for various building operations 


By HECTOR J. CHAMBERLAND 


T WAS no strange occurrence only a 
few years ago to see a machinist or 
toolmaker standing by the power 
hack saw waiting for a piece to drop 

off the bar, but not today in the busy 

shop. If the material is within reason- 
able size, the operator resorts to the 
cut-off wheel, which is very speedy. 

Why such cutting per- 
formance with abrasive 
wheels? The answer is 
very simple: the cut-off 
wheel has thousands of 
sharp points, and every one 
actually cuts. Plumbers, 
sheet-metal workers, steam 
fitters, roofers, side-wall 
applicators, tile and artifi- 
cial stone cutters, carpen- 
ters, and numerous other 
craftsmen have found this 
new method of cutting eco- 
nomical, convenient, and 
precise. 

Cut-off wheels are in- 
tended to be operated at a 
much higher speed than 
regular grinding wheels. 
This is made possible by 
three general types of 
bond—shellac, rubber, and 
synthetic resin or resinoid. 
The abrasives are, of course, aluminum 
oxide and silicon carbide. The wheels 
are made in various grains, grades, 
and structures. The term “structure” 
refers to the spacing of the grains. 





Fig. 3. A high-speed type of grinder cutting square bar stock 
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Fig. | (at right). Cutting 
tubing in the plant of a man- 
ufacturer of refrigerators. 
The wheel, which is of 16-in. 
size, is used with a coolant 


Fia. 2 (below). Removing the 
end of a chipped drill point 
preparatory to resharpening 


eo 


The introduction of synthetic resin as 
a bonding agent has made possible an 
increase in speed from 9,000 to 16,000 
surface feet a minute, wheels 16 in. in 
diameter and \ -in. face representing the 
practical maximum di- 
mensions. Credit is 
due to rubber, how- 
ever, for making cut- 
off wheels as thin as 
.005 in. These are used 
for slotting gold and 
iridium pen _ points. 
The shellac-bonded 
wheel is rather soft, 
and while it is still 
used for some tool- 
room work, it is given 
the preference for cut- 
ting steel for micro- 
scopic examination 
and the like. 





The equipment used in connection with 
cut-off wheels is of three classifications: 
Specially designed machines of the high- 
speed types; the conventional pedestal 
and bench grinders, usually rebuilt for 
this purpose; and portable type grinders. 
In addition, many makeshift or revamped 
machines are extensively used. Except 
for the first classification, the equipment 
falls in the so-called low-speed group. 

Up to the present, the maximum di- 
ameter that can be cut most economi- 
cally is 2 in. for solid stock and 4 in. for 
tubing. This includes all kinds of steels 
and the toughest alloys. For plate 
stock, the width of cut depends on 
which is the cheapest—the cut-off wheel 
or flame cutting. 

Figure 1 is a high-speed machine on 
a continual run of tubing. It uses 4 
coolant and a wheel of 16-in. original 
diameter. When the wheel has worn to 
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Fig. 4. A portable unit is used with a special fixture on 
the job for cutting tile to be used in building construction 


14 in., it has lost surface speed efficiency 
and is then used on low-speed equip- 
ment. 

The cut-off grinder in Fig. 3 is also 
of the high-speed type. Providing a 
well-constructed spindle is available, its 
construction presents no problem to any 
machine shop. Such a machine can be 
made to use a wheel of 12-in. maximum 
diameter, operating at the previously 
mentioned 16,000 maximum §s.f.p.m. 
When the wheel has worn to 10 in., it is 
suitable for toolroom cutting operations. 

To this class of cut-off grinders can 
be added the submerged type shown in 
Fig. 5, where the cutting section of the 
wheel and the work are entirely under 


water. The machine is 
used for cutting very 
thin-walled copper tub- 
ing and the like, plas- 
tics, and glass tubing or 
rod, where the least 
heat must be generated 
and chipping avoided. 
In the latter case, a minimum amount 
of pressure and a speed of about 8,000 
s.f.p.m. are recommended. The wheel- 
guard side plate in Fig 5 has been re- 
moved to permit a clear view. 

In Fig. 7 is the first illustration of a 
low-speed cut-off machine. As a gen- 
eral rule no coolant is used. This ma- 
chine is frequently built from scrap 
machine parts. A 1-h.p. electrical 
bench grinder, if available, will sim- 
plify matters and make the cost quite 
low. The material being cut in this 
case is 3\%4-in. boiler tubing. Imagine 
the time this piece of equipment can 
save a master plumber and steam fitter 
or a sheet-metal contractor. The maxi- 


Coil Spring Improves Clutch Handle 


TO PREVENT the split type of clutch 
handle on screw machines from falling 
by its own weight into high or low speed 
and to keep the handle where one wants 
it, insert about two turns of a coil 
spring behind the clutch handle. The 


spring, if drawn up fairly tight and 
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held fast by the nut on the clutch 
handle, creates enough tension to hold 
the handle, yet allows it to operate eas- 
ily. Suitable springs made from 3/16- 
in. wire and of a size to fit over the 
clutch shaft can be purchased at hard- 
ware or machinery stores.—O. R. S. 


CLUTCH |i 
HANDLE 
\ 


STEEL SPRING 
z, DIA 
at \ he 


The clutch handles of a 
number of screw machines 
were prevented from fall- 
ing by their own weight 
simply by adding a spring 











Fig. 5. Thin-walled copper tubing, plastics, and glass tubes or rods are 
often cut while submerged under water to avoid heating and chipping. 
Fig. 6 (in circle). Cutting molded plastic on saw-table type of machine 







mum wheel diameter used for this kind 
of work is 12 in. at a maximum surface 
speed of 12,000 s.f.p.m. 

Although space does not permit more 
than a passing mention of cut-off wheels 
in toolroom practice, it isn’t fair to 
skip this end of it entirely for it was 
here where they were originally intro- 
duced. One of their first operations was 
cutting the end of a chipped drill point 
to resharpen it as in Fig 2. Their effi- 
ciency was soon recognized for cut- 
ting similar hardened items such as 
tool-bit stock, broken end mills, worn 
plug gages, and punches. Today, with 
improvised guards, wheels of 9 and 10 
in. diameter and 3/32 or \%-in. face are 
regularly used for cutting off, recessing, 
grooving, salvaging, sharpening, and 
countless other operations. Wheels 8 
by 1/16 in. are (Continued on page 119) 





Acid Container Made 
from a Rubber Ball 


ACID-PROOF and practically indestruct- 
ible, one half of a good-sized soft rub- 
ber ball or of a bulb from a syringe or 
hydrometer makes a useful container 
for soldering liquids. A wood block 
with a hole bored in it will be needed 
to keep the half ball upright in most 
cases. The one illustrated, however, 
was cut from an old battery-filling 
syringe and, being flat on the bottom, 
requires no support. After the job is 
done, it is easy to return the fluid to 
the bottle merely by squeezing one side 
of the ball into a narrow lip.—W. C. W. 
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Oxyacetylene 
Cutting Torch 


LTHOUGH seldom covered in text- 
books, it is the use of the oxy- 
acetylene torch in cutting thin 

steel plates from 1/16 to 1% in. that is 
of most interest to the small-shop me- 
chanic. 

The operation is like this: A piece of 
steel or iron (cast iron excepted) is 
heated by the preheating jets of the 
torch to a temperature at which the 
iron will combine with oxygen and burn. 
A high-pressure jet of pure oxygen is 
then directed onto the heated metal and 
at once causes that part of the iron in 
contact with the oxygen to burn away. 
This is continued until a definite cut is 
made in the desired place. This applies 
to all rolled iron and steel and steel 
castings, but not cast iron or high-car- 
bon or spring steel, which will be cov- 
ered in one of several articles to follow 
on oxyacetylene work. 

There are some points always stressed 
by the makers of oxyacetylene equip- 
ment, and these deserve even more con- 
sideration than they are given: 

1. Never use on the oxygen line a 
hose that has ever been used for any 
other purpose whatsoever. 

2. Never lower the working pressure 
on your regulator unless the service 
valve on your torch, supplied by that 
regulator, is open or the gas shut off 
and the hose drained. 

3. Never use oil of any nature around 
any part of your welding equipment. 


Cotter Puller Carried on Key Ring 


a 





Filing Block Studded 
with Rubber Tacks 


FOR many odd, unhandy jobs of 
pointing and dressing small parts 
with the file, the device at the 
right is useful. A number of rub- 
ber-headed tacks are driven into 
both ends of a discarded wrap- 
ping-paper core roll or any similar 
piece of hardwood so that it is 
easy to hold small round objects 
of various diameters. 


§8 


many small spring cotters are encoun- 
tered which are so located as to be 
difficult to withdraw. I carry a small 
hook on my key ring for pulling them 
and find frequent use for it. The hook 
was originally the retaining hook of 
common auto-radiator shield fas- 
tener, the wire of which is tough and 
strong enough to stand the strain of 
pulling.—F. B. 








~_ 


~~. 


Bench anvil cut from railway rail. 
Hardly any grinding was required 


If you must lubricate some part, use 
pure high-grade white soap softened 
with water. It is safe. 

4. Never stand directly in front or 
behind a regulator while turning it on. 

5. If your torch back-fires, that is, 
burns back in the mixing chamber, shut 
the oxygen valve on the torch off first, 
and do it at once. 

6. If the oxygen hose ignites and 
bursts, grab it between the break and 


REPAIR and inspection work, 


The oxyacetylene torch needs care to insure the 
best results. Never stand immediately in front 
or behind a regulator while you are turning ft on 










Correct position of the torch when starting 
to make a cut through a piece of steel plate 


the regulator and make a sharp, tight 
kink in it; then shut off the tank valve 
and destroy every bit of the hose in- 
volved. 

7. Whenever practicable while cut- 
ting or welding, have a bucket of water 
handy in which to cool the torch when 
it becomes overheated. This will add 
years to the life of your torches. 

8. Be sure all connections are abso- 
lutely tight.—W. C. CHENEY. 





Heat Gun Makes Taps and 
Reamers Cut Oversize 


A CONVENIENT method of making a tap or 
a reamer cut slightly oversize is to heat the 
tool with the shop heat gun. The tap should 
be clamped in its holder or the reamer in its 
socket ready for use as soon as the heating 
is completed. The heating may be continued 
during the cutting operation if necessary. 
This is superior to the hot-water method of 
making the tool oversize, and the tool does 


not have to be dried afterwards.—W. C. 
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Periscopic Mirrors 
Remove Blind Spot 


Two ordinary rear-vision mirrors 
mounted on the dash and at the top of 
the windshield on my car serve to re- 
duce the “blind spot’ beyond the hood 
by many square feet. In effect a peri- 
scope, the mirrors show up objects that 
ordinarily cannot be seen from the 





Two mirrors, mounted 
as at the left, show 
the driver the part 
of the road hidden 
by the car hood. The 
oval illustrates the 
area brought in view 


driver’s seat. They enable me to see if 
children are playing in front of the car 
when I am about to start off. On the 
highway, they show exactly where the 
shoulder of the pavement begins, a val- 
uable aid when driving on narrow roads. 
—L. J. L. 


Rubber Strip Keeps Robe in Place 


KEEPING the car robe from slipping 
off the hanger rail is accomplished easily 
by cutting a rubber strip from an old 
inner tube and providing a slit near 
each end. In use, the strip is simply 
looped over the hanger rail as indica- 
ted in the drawing reproduced at the 
right. This holds the robe or rug in 
place, and yet allows it to be both 
quickly and easily removed when it is 
needed.— A. H. W. 





Carpet Hung in Garage 
Sweeps Snow off Car 


A PIECE of old carpet, the heavier the 
etter, suspended from the top of the 
arage-door frame so that it just touches 
he roof of the car as it is driven in, is 
n excellent device for cleaning off snow 

that collects on the car roof during a 
now storm.—aA. H. W. 
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Helpful Hints 


FOR 
Motorists 


% HAND- 
PUMP HOSE 








Outside Valve for Spare 
Is Easily Installed 


TO ELIMINATE the necessity of open- 
ing the luggage compartment on my car 
to check the spare-tire pressure, I in- 
stalled the homemade device shown 
above, that has a handy valve extending 
from the rear of the car body. I lined an 
old tire-pump hose with pure-rubber 
tubing bought at a surgical-supply store, 
and connected one end to the tire, the 
other to the cut-down valve of an old 
tube, bolted through the body metal. 
J. R. G. 


Cigar Lighter Helps Defrost Windshield 


IF AN electric cigar lighter is fastened 
to the guard of your vacuum or battery 
driven car fan, the fan will do a much 
more efficient job of defrosting the 
windshield. Mounted as in the illustra- 
tions at the right, the lighter serves to 
warm the air circulated by the fan. A 
short machine screw, with its round 
head set in a hole tapped in the end of 
the heater provides the means for con- 
necting the unit into the car’s battery 
circuit. The heater also helps to keep a 
driver’s hands warm.—W. C. W. 








Homemade Gun for Refilling Shock Absorbers 





FINGER LOOP 








BEND TOTHIS 
POSITION 






CUT HERE 


--=-- > 
WHEN USING | AFTER 48 
PUMP WITH BENDING 
PICKLE JAR 
REMOVE 
SPECIAL 
cP PICKLE OR SOLDER 
OLIVE JAR HERE 
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~ 











A pickle bottle can be 
substituted for pump 
container, if desired 


A HANDY device that makes it easier 
to refill hydraulic shock absorbers, 
usually mounted in inaccessible places 
under the chassis, can be made from 
an old insect spray gun of the type 
operated by one finger. Bend the tube as 
indicated at the left, and saw off the 
tip. Fill the container with the fluid and 
remove the plug in the shock absorber. 
When the tube is inserted in the hole, it 
is only necessary to move the container 
up and down to inject the fluid, the 
altered insect-spray head serving as a 
pump.—J. B. 
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You can develop latent or invisible finger- 
prints on paper by the use of an iodine-vapor 
gun" made from an ordinary chemical drying 
tube as shown at the left, or from a test tube 
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IODINE VAPOR { 








ORE and more, these days, we 

are hearing of the brilliant | 

work of skilled chemists in > 

clearing up baffling police —Z 
mysteries. Tiny spots of blood, a few + 
grains of dust in a suspect’s trousers 
cuffs, burned writing that a crook has 
sought to destroy, yield their secrets to 
the test tube—-and forge an alibi-proof 


. Ea Y 
chain of evidence to link the culprit to 
his crime. 2 > 


Surely, you may suppose, chemical 
tests like these must be extremely dif- 
ficult, and require complicated and ex- 
pensive apparatus. It may surprise you A reagent made by dissolving 
to know that even an amateur chemist silver nitrate crystals and 
with the simplest of equipment can en- ride acid in — = 
joy the thrill of duplicating many of meeret & GnuMntteN Se 
% _ a dollar or quarter. At right, 
them. Your own home laboratory will holdi . 

; : olding a piece of charred 
provide all you need to develop finger- 


ae paper in chemical fumes to 
prints and writing on charred paper, restore the writing upon it 
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Crime-Detection I ests 


SIMPLE EXPERIMENTS SHOW 
HOW POLICE EXPERTS FIND 
FINGERPRINTS, IDENTIFY 
BLOOD, AND SPOT BAD COINS 


and to detect bloodstains, counterfeit coins, and 
other clues of the type that may play a crucial 
part in an important criminal trial. 

Imagine that a notorious gangster, intending to 
destroy a damaging document, has consigned it to 
the flames of a fireplace—and only the charred re- 
mains are found. Couid you restore the original 
writing? Suppose you try it and see. Write a few 
words upon a sheet of paper with pen and inks 
touch a match to it, and let it burn to a crisp. 
Then hold one of the charred fragments over the 
fumes arising from a dish in which you have 
placed a small amount of hydrochloric acid mixed 
with potassium sulphocyanide (also known as po- 
tassium thiocyanate). If your ink was of a widely 
used type that reacts with these fumes, the writing 
will magically reappear upon the ashes of the 
paper. 

Iron chemicals, employed in many familiar 
brands of ink, leave in burned paper traces that 
readily respond to chemical detection. Other com- 
mon ingredients of ink include dyes and preserva- 
tives. Not all manufacturers use the same chemi- 
cals, and a sleuth may have to experiment with 
various different ways of developing the writing. 
Instead of the test just described, for example, you 
can try exposing the ashes to the vapor of am- 
monium sulphide solution, made by bubbling hy- 
drogen sulphide gas through ammonium hydroxide 
until the solution no longer smells of ammonia. An- 
other trick of the chemical detective is 
to press a charred document in contact 
with an unexposed photographic plate 
and leave it in the dark for several 
weeks. When the plate is developed, 
the original writing is likely to appear 
upon it, as a result of the chemical ac- 
tion of the ink upon the photographic 
emulsion. 

Developing “latent” or invisible fin- 
gerprints offers another opportunity for 
you to exhibit your skill as a chemical 
sleuth. One of the methods that pro- 
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fessionals use to render fingerprints vis- 
ible, so that they may be photographed 
or otherwise recorded, is to “shoot” 
them with a device called an iodine- 
vapor pistol. You can readily make one 
for yourself from an ordinary chemical 
drying tube, also known as a calcium 
chloride tube. If you do not happen to 
have such a tube, a large test tube will 
serve, after you have cut off the closed 
end and fitted one of the ends with a 
cork carrying a short length of glass 
tubing. To this tubing, or to the small 
end of the calcium chloride tube, attach 
a piece of rubber tubing, which you will 
use as a mouthpiece for blowing. 

The tube may now be filled with the 
necessary materials. Starting from the 
end into which you will blow, insert, in 
the following order, a little wad of ab- 
sorbent cotton, enough granular cal- 
cium chloride to fill the tube to with- 
in one inch of the open end, a second 
cotton wad, a thin layer of iodine crys- 
tals or solid iodine, and a third wad of 
absorbent cotton. 

To test your iodine-vapor pistol, rub 
your forefinger along your nose—the 
best place to collect traces of the se- 
bum, or slight oiliness characteristic of 
human skin—and then press the finger 
upon a sheet of white paper. No visi- 
ble mark will be left, if your face is 
clean. Now blow gently through your 
iodine-vapor pistol upon the spot, hold- 
ing the open end half an inch or so 
from the paper. Soon the fingerprint 
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1 PAPER CUP 
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TUGE PAPER,WET 


WITH WEAK 


This simple experiment 
monstrates the prin- 





ple on which toxicol- 
ists test vital organs 
traces of arsenic 
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will be plainly seen. After trying this 
out a few times, you will find it enter- 
taining to use your iodine-vapor pistol 
for detecting fingerprints upon enve- 
lopes received in the mail. Ordinary 
fingerprints will be fainter than your 
“artificial” prints, because the tips of 
the fingers normally secrete less of the 
oily substance than the skin of the face 
or scalp, but may nevertheless be de- 
tected with the pistol. 

The chemistry of the process is al- 
most as simple as the pistol itself. Its 
granules of calcium chloride absorb wa- 
ter vapor from the breath, and become 
warm in doing so. Your breath, al- 
ready warm, is therefore further heated 
by the time it reaches the iodine crys- 
tals. These are vaporized and the iodine 
vapor, in turn, reacts with the sebum 
transferred to the paper from the ridges 
of your finger. The iodine will also at- 
tack the cotton in time, so it should be 
removed after your experiments and 
kept separately in a small, glass-stop- 
pered bottle if the pistol is to be used 















IDENTIFYING BLOOD 


With an easily pre- 
pared reagent, you 
can find whether 
spots or stains con- 
tain blood. If blood 
is present, the stain 
will glow in the dark 













for the Amateur Chemist 


again at a later date. Meanwhile, air 
must be excluded from the calcium 
chloride by tightly stoppering it, or it 
will absorb so much water from the at- 
mosphere that it will become liquid and 
useless for your pistol. 

Dusting fingerprints with Victoria 
blue, a blue dye, or with “gray pow- 
der,” a mixture of chalk and mercury, 
are other methods used to make them 
visible. Sometimes, instead, scientific 
detectives expose the prints to the va- 
pors of warmed Fleming’s reagent, or 
to contact with the liquid reagent t- 
self. You can prepare Fleming’s re- 
agent by mixing together thirty cubic 
centimeters of a one-percent -olution 
of chromic acid anhydride (red crys- 
tals) in water, eight cubic -entimeters 
of a two-percent solution of osmic acid 
(osmic anhydride) in water, and two 
cubic centimeters of glacial (100-per- 


cent strong) acetic acid. When this re- 
agent interacts with the substance left 
by the fingers, brown-colored reaction 
products 


(Continued on page 134) 






A CHEMICAL TRAP. To catch petty 
pilferers, dust the handles of drawers 
and cupboards with a ‘srilliantly colored 
powdered dye as shown above. The cul- 
prit will be caught red- (or blue-) handed 



















By 
MORTON C. WALLING 


3SOLUTELY all wool,” the sales- 

man declares, displaying a 

suit. You finger the material 

and nod vaguely. The pattern 

and the cut appeal to you, so you buy 

the suit, greatly pleased with yourself 
for getting a bargain. 

Perhaps the salesman is telling the 
truth. On the other hand, his natural 
anxiety to make a sale may have be- 
trayed him into a slight exaggeration. 
You may notice, when you start wear- 
ing the suit, that it holds a crease for 
only a few hours after being pressed. 
The rest of the time, it looks as though 
you had been making it do double duty 
as pajamas. Gradually the idea dawns 





To prepare a piece of cloth for 
examination, first tease out 


individual threads and fibers 
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Adding xylol, water, or other 
liquids often makes fibers more 
transparent, improving deta. 


Samples of cloth being checked for uniform- 
ity of thread size and spacing. Photomicro- 
graphs at right, above, show fibers of silk, 
wool, and linen as they appear when magni- 
fied. Note their distinguishing qualities 


on you that there is something wrong. 

And that’s where your microscope 
comes in. Snip a piece of excess cloth 
from one of the cuffs of the trousers, 
and lay it on a slide. With the instru- 
ment set for fifty diameters, you will 
see a network of threads spaced sur- 
prisingly far apart. However, a general 


Mucwrcape 





Get THE Goons 
ON FABRICS 


WITH YOUR 


inspection of the cloth in this way will 
tell you little. To get the real low-down 
on the fabric, you must tease a few 
threads out of the sample with a pair of 
dissecting needles and separate some of 
them into their individual fibers. 

Lay a clean cover glass over the 
threads and examine them at a higher 





For staining, textile dyes or Finished slides should be la- 
standard microscope stains will 
be ‘ound to serve the purpoze 


beled neatly and filed away for 
future -eference and comparison 
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magnification than you used for the 
sample of cloth. Add water or 
xylol to increase their transpar- 
ency. Probably you will see two 
different kinds of fibers, one cylin- 
drical in shape with a scaly sur- 
face, the other resembling a flat, 
twisted ribbon. If you do, your 
worst suspicions regarding the suit 
are justified. The scaly, cylindrical 
fibers are wool, the twisted, ribbon- 
like ones cotton. 

Identifying textile fibers is one 
of the most fascinating things you 
can do with a microscope. It be- 
comes a simple matter, after a little 
experience, to distinguish cotton from 
wool, wool from linen, linen from silk, 
and silk from the various rayons. It is 
but a step farther to become familiar 
with a wide variety of other textile 
fabrics. 

Examination of fabric construction 
is another important operation. With 
the familiar “linen tester,” a simple 
microscope whose stand is equipped 
with a scale, the number of threads to 
the inch in a sample of goods can be 
determined accurately, and major im- 
perfections discovered. At the higher 
magnifications given by a compound 
microscope, much more can be learned 
about uniformity of weave, variations 
in thread size, and damaged fibers and 
threads. 

At magnifications high enough to 
reveal details of the individual fibers, 


Cotton fibers, showing the characteristic 
resemblance to flat, twisted ribbons. In 
the lower picture, xylol has been applied 


various things affecting the quality of 
a material can be seen. Thus, the fibers 
may show numerous breaks and frac- 
tures, as a result of careless processing. 
When the material is composed of two 
or more kinds of fibers, the relative 
amounts can be estimated closely with 
the microscope, or separated and 
weighed for more exact determination. 
Dye action can be examined with the 





Know Your Instrument 


O GET the most out of 


Inclination 


joint (pivot)—- 





books and articles on micro- 
scopes, you should be familiar 
with the language of the sub- 
ject. Thus, when somebody 
speaks of the “ocular,” you 
will know that he means the 
lens or system of lenses at the 
top of the microscope tube, to 
which you place your eye 
when you look through the in- 
strument. The ocular also is 
known as the eyepiece. Other 
important parts of a com- 
pound microscope are: 

Objective—the lens or sys- 
tem of lenses at the lower 
end of the body tube, directly 
above the object. 

Body tube—the metal tube 
that acts as a support for 
objective and eyepiece lenses, 
and forms a light-tight hous- 
ing for them. 

Revolving nosepiece—a disk- 
shape attachment at the low- 
er end of the body tube, into 
which the objectives screw. 
Pivoted, it revolves to bring 
objectives into position. 

Base—the casting, usually 
shaped somewhat like a two- 
toed bird’s foot, that rests on 
the desk or table top and acts 
as a support for the rest of 
the instrument. 

Arm—this is the rigid mem- 
ber that is pivoted to the base, 
ind to which are fastened the 
various other parts. 


the joint between arm and 
base, which permits the mi- 
croscope to be broken over 
at an angle for more com- 
fortable observing. 
Pillar—this is a projection 
from the base, to which the 
arm is pivoted. The pillar and 
the part of the arm nearest it 
resemble a hinge assembly. 
Stage—the platform, with a 
hole in the center, on which 
glass slides are laid. 
Substage—the assembly of 
accessories beneath the stage, 
including the substage con- 
denser (Abbe condenser), iris 
diaphragm for controlling the 
diameter of the light beam 
reaching the object, and a 
mirror for reflecting light up 


to the object. SUBSTAGE™N. 
Substage condenser—a sys- CONDENSER 2%) 
tem of lenses designed so that _ "a 


they concentrate a beam of 
light on the object. 

Spring clips—two flat pieces 
of springy metal, pivoted at 
one end, for holding the slide 
in position on the stage. 

Coarse-adjustment knob—a 
knurled knob by which rough 
focusing is done; it produces 
considerable body-tube move- 
ment at each revolution. 

Fine-adjustment knob—a 
vernier knob that produces 
only slight movement of the 
body tube at each revolution. 
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microscope. Thus it may be discovered 
that a certain woolen material takes 
dye poorly because the interior tissues, 
called medullary canals, in the indi- 
vidual fibers, are closed. 

The technique of making microscopic 
examinations of textiles is not at all 
difficult. In fact, cloth is one of the 
best materials for the beginner to use 

in becoming familiar with the han- 
dling of his microscope. It requires 
but a few seconds to cut a piece of 
fabric to the size of your little finger 
nail, lay it on a clean slide, and start 
examining it at any convenient 
magnification. 

It is wise to examine each textile 
specimen in both dry and wet 
mounts. A dry mount is made simply 
by placing a specimen of cloth on a 

clean slide. It may be desirable to lay 
a cover glass or another slide over it, to 
hold it flat and in position. Always 
tease out several threads at one edge, 
and tear them apart to reveal the indi- 
vidual fibers, when you intend to ex- 
amine the detailed structure of the 
specimen. 

After you have studied the specimen 
in its dry state, try wetting it with 
water. Simply place a drop or two of 
water at the edge of the cover glass, 
and let it soak into the piece. Use 
enough water to eliminate air bubbles, 
but not enough to make the cover glass 
float. You will note that the cloth ap- 
pears more (Continued on page 131) 
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Artificial Rainbow Shows 
How Real Ones Are Made 


TO SEE how rainbows are formed, you can pro- 
duce one on your living-room table. Set up a 
lamp to throw a strong beam of light through 
a hole in a screen as seen at the left. Fill a 
small flask or clear lamp bulb with water, to 
represent a huge raindrop, and hold it in the 
beam of light in front of the screen. The light 
entering the water will be refracted and re- 
flected to form a beautiful circular rainbow on 
the screen. The colors of the spectrum will ap- 
pear in their proper order, with violet on the 
outside of the ring, as seen in the rainbows of 
nature. 


















FIVE STUNTS FOR THE 
Home Experimenter 


Stunt Demonstrates Lever Action 


PLACE two ink bottles of similar weight on a table and 
use a ruler as a lever, as illustrated below. When the ruler 
is moved as indicated by the arrow, the bottle at the end of 
the ruler will remain stationary, and the other will move. 
You can figure out the cause for yourself by considering 
each bottle in turn as fixed, and acting as a pivot. The force 
against one is four times the force exerted by the hand, 
while against the other it is only three times the force 


exerted by the hand. Glass Transmits Light, but Not Heat 


WHEN you hold your hand near the base of a hot electric 
iron, you can feel the invisible heat radiations distinctly. 
However, if you interpose a piece of ordinary window glass 
between your hand and the iron, as shown in the photograph, 
the warmth is cut off. The reason is that heat rays, while 
generally similar to light rays, are composed of longer waves. 
Glass transmits the waves of light, but allows only a little 
heat to pass through. 


Mirror and Models Make Mock Mirage 


ONE type of mirage, in which ships or other distant objects are 
seen apparently floating upside down in the sky, can be reproduced 
with the aid of a large mirror. The glass is supported, reflecting 
side down, a few inches above the surface of a table. It reflects the 
images of tiny model ships, just as layers of warm air far above 
the earth sometimes reflect distant scenes. 











Crushing Sugar Produces Light 


IN A dark room, grind a pinch of ordinary sugar 
between two pieces of glass and you will see it glow 
momentarily with a faint light whenever pressure is 
applied. The crushing force sets the electrons, or tiny 
electrified particles, vibrating in the sugar, causing 
them to send out light waves. 
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KIT OF IDEAS FOR 
Radio Fans 


LTHOUGH little larger than an ordinary portable-typewrit- 
A er case, the compact electric phonograph shown at the 
left contains a built-in three-tube amplifier and a six-inch 
dynamic-speaker unit. Capable of playing either ten or 
twelve-inch records, the machine utilizes a crystal pick-up, 
measures only 742 by 11 by 18 inches, and weighs but eight- 
een pounds. 


New Regeneration-Control Unit 





HAVING two sets of fixed 





: 


7 plates instead of the con- 
c—> x ventional one, the novel var- 
[ iable condenser below pro- 
















































Handy Chassis Holder 
Aids In Repair Work 


DESIGNED to aid the radio builder, 
a novel chassis holder consisting of 
thirty-six wooden rods and bases, 
makes it possible to turn a radio 
chassis upside down on a workbench 
without danger of damaging delicate 
parts. Rods of appropriate length 
are selected, placed in their bases, 
and the chassis rested upon them so 
as to hold all parts above the bench 
top while repairs are being made. An 
extra base is provided for storing the 
rods according to size. 





Knock-Down Switches 
Have Many Uses 


SELECTOR switches now available in 
nock-down form can be assembled to 
t any of the radio hobbyist’s needs by 
providing 204,156 different switching 
ombinations. Low resistance and posi- 
tive contact are assured by contact 
clips having double jaws set at sharp 
angles to bite through accumulated dirt. 
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PHONES vides a new means of con- 
trolling regeneration and 








4 insures more stable oscilla- 

71 tion than can be had with 

+20y, the ordinary variable resis- 

tor or condenser. As in the 

et diagram, one set of fixed 

en thn in Hae > “23¥. plates is connected to one 
Regeneration a side of the tickler coil, and 


This portable phonograph has a built-in amplifier and dynamic speaker 





Odd-length rods support the set for repairs 


+2v. the other to the plate. The 

movable plates are wired to 

the ground or chassis. The result is a 

continuous, variable by-passing effect 
in the output circuit. 





_ How the two sets of fixed plates are arranged 


Coloring Dial Lights 


DIAL lights can now be tinted any 
color desired. Kits available to set 
builders contain quick-drying liquid dye 
in a range of colors. 


Clock Gives Time for Any Part of the World 


KEEPING POSTED on time 
schedules of radio stations 
in any of twenty-four time 
zones around the globe is 
facilitated by a new elec- 
tric clock designed espe- 
cially for use by short- 
wave fans. Colored dials, 
plainly marked with stand- 
ard and Greenwich mean 
time scales, indicate the lo- 
cal standard time in twen- 
ty-four principal countries 
and cities, and a set of in- 
structions includes a chart 
for telling time in coun- 
tries not shown on the 
clock. 






































The pillow radio forms a handy bed- 
side receiver. The speaker unit is 
built into a small sponge-rubber 
pillow as illustrated at the right 


ECAUSE it allows the radio 

fan to listen to his favorite 

program in bed or in his fa- 
vorite arm chair without disturbing the 
rest of the family, this inexpensively 
built pillow radio will form a valuable 
addition to the radio equipment in any 
household. Operating on either alter- 
nating or direct current, it provides “‘si- 
lent’’ reception that can be heard only 
by the user. 

As shown in the photographs, the 
outfit consists of two main parts—the 
speaker unit and the receiver. The re- 
ceiver circuit can be easily assembled 
from standard parts, and the speaker, 
a sponge-rubber pillow with a built-in 
reproducer, can be purchased for a few 
dollars from almost any large dealer in 
radio parts. 

Although only three tubes are em- 
ployed, the use of a combination power 
pentode and half-wave rectifier (12A7) 
provides the tuned radio-frequency cir- 
cuit with surprising sensitivity and vol- 
ume. In tests, made in a crowded east- 
ern city, the author was able to bring 
in stations more than two thousand 
miles away with good volume. 

In studying the diagram, you will 
note that an output transformer (T,) 
is used in the plate circuit of the 12A7 
output tube. This is essential in this 
type of receiver for two reasons: First, 
the pentode must be properly matched 
to the 2,660-chm speaker unit in the 
pillow; and second, high voltages must 
be confined to the set, and not be al- 
lowed to flow through the eight-foot 
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Novel Pillow 


GIVES ‘SILENT’ 


output cord to the speaker in the pillow. 

The chassis, measuring nine inches in 
length, six inches in width, and two and 
one-half inches in height, can be cut 
easily from sheet aluminum. Three 
holes should be drilled in the front edge 
of the chassis and three in the rear. 
These serve to take the three control 
shafts, the speaker jack, the antenna, 
and the power cord. When mounting 
the jack, make sure that it is well in- 
sulated from the chassis with washers. 

The ganged tuning condenser (C,), 
the antenna coil (L,), the filter choke 
(Ch.), the output transformer (T,), 
and the three tubes should be mounted 
on the top face of the chassis, while the 
various smaller parts and the wiring 
can be placed on the underside. 
All wires passing through holes 
in the chassis should be protected 
with “spaghetti” insulation tc 
avoid any possibility of a short 
circuit. 

Neither the placing of the parts 
nor the wiring should cause the 
amateur set builder any great dif- 
ficulty. There are just three pre- 
cautions—be sure that the radio- 
frequency coil is well shielded 
from the antenna coil, shield the 
grid-cap wires leading to the two 
high-frequency pentode tubes 
(6D6 and 6C6), and see that all 


A front view of the 
compact. chassis, 
showing controls and 
the decorative dial 
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The rear of the chassis. Note an- 
tenna, power cord, and speaker jack 
Ly 
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RECEPTION 








Used as a head rest for an arm chair, 
the pillow speaker will give you "si- 


lent’ reception in your living room 






POWER CORD WITH 
BUILT-IN FILAMENT RESISTO 













































| LIST OF PARTS 
C,.—Condenser, mica, .001 mfd. | 
C,.—Tuning condenser, two-gang, | 

.000365 mfd. 








By C.,, C,, C,.—Condensers, tubular, 
.1 mfd. 

B | L L C,.—Condenser, tubular, .25 mfd. 

C,.—Condenser, mica, .0005 mfd. 

C,..—Condenser, tubular, .02 mfd. 

W. | C,.—Condenser, tubular, .05 mfd. 
| C,,, C,,-—Electrolytic condenser, 

NORTON dual, 8-8 mfd. 
| C,,.—Electrolytic condenser,5 mfd., 
we | 50 volts. 


| R,.—Volume control, 15,000 ohms. | 
R,.—Resistor, 300 ohms. 
R..—Resistor, 50,000 ohms. | 
R,.—Resistor, 2 meg. 
R..—Resistor, 250,000 ohms. 
R,.— Resistor, 500,000 ohms. 
This view under the | R..—Resistor, 1,500 ohms, 1 watt. 
chassis reveals the Miscellaneous.—Chassis, cabinet, 
wiring of resistors , : ; 
ond fned condensate jack, tubes and shields, dial, 
knobs, sockets, power cord with 
310-ohm resistor (R,), antenna 
coil (L,), radio-frequency coil 
(L,), output transformer (T,), 


























the leads are as short as possible. Operating on the familiar A.C.-D.C. filter choke, 15 H. (Ch.), switch. 

Modernistic in appearance, the cabi- principle, no external ground should be Note: R:, R;, Rs Rs, and R, are 
net can be easily built by anyone handy '--_ used. A forty or fifty-foot antenna will \% watt. | 
with woodworking tools. Inside, it serve adequately in most cases. mis ps 


should measure 7 by 7% by 9% inches 
to take the chassis. The top, sides, and 
ttom can be cut from three-eighths- 
inch pine, while the front panel can be 
quarter-inch plywood. When complete- 
ly assembled with nails and glue, the 
inet should be sanded and coated 
th an application of thin shellac. For 
final finish, apply one coat of ivory- 
red brushing lacquer. 
‘or those who do not wish to use the 
w speaker, ordinary headphones or 
nventional loudspeaker can be sub- 






ited. Several types of balanced-ar- “NAN "rer 
‘ture magnetic speakers are availa- 2OUN 1A + Filament Connectiona 
bie in wood cabinets that can be easily 
: ished to match the receiver. Amateur radio builders will have little trouble constructing this simple, three-tube hook-up 
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SPAN THE WORLD 
WITH THIS 


GLOBE 
RECEIVER 


By 
FRANK TOBIN 
















——_ 


Mounted on top of the set, the globe quickly shows the locations of stations 


ESIGNED for the short-wave fan 
who goes after long-distance re- 
ception, the receiver illustrated is 

decorated with an attractive and useful 
globe of the world. With it, the loca- 
tion of every new station logged can be 
quickly and easily spotted to show the 
listener just where the message origi- 
nates. 

For ease of construction, the circuit 


Although a forty-five-volt 
plate current generally is em- 
ployed in circuits using a ’30 
detector, tests have shown 
that smoother regeneration 
in this particular circuit re- 
sults when the detector plate 
current is limited to twenty 
two and a half volts. In the 
amplifier circuit, however, the full 


A set of four plug-in 
coils enables this re- 
ceiver to cover all of 
the short wave lengths 


board is used as insulation for the tube 
and coil sockets. 





used is a conventional two-tube, plug- 
in coil arrangement consisting of a type 
'30 detector coupled through an audio 
transformer to a type '30 amplifier. To 
insure adequate selectivity, a .0005-mfd. 
trimmer condenser is included in the 
antenna input. If an extremely short 
antenna is used, this auxiliary condens- 
er can be eliminated or temporarily 
shorted out of the circuit. 


AUDIO 
TRANSF. 








forty-five volts is recommended. 
Because of the necessarily flat shape 
of the cabinet, a special chassis was 
designed. As shown in the photographs, 
it consists of an L-shaped piece of alu- 
minum, two rectangles of aluminum, a 
rectangle of cardboard, a rectangle of 
composition paneling, 
and four brass spacers. 
The rectangle of card- 





peeceOn a 


+ 


How the plug-in coils are changed, and, at the left, 
top view of the cabinet with lid removed to show 
arrangement of tubes, transformer, and condensers 


The cabinet, constructed of three- 
eighths-inch pine, is easily assembled. 
Any suitable finish may be applied. On 
the original shown, I used two coats of 
mahogany varnish stain. 

When you (Continued on page 130) 
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Do EXPERT MARKSMEN FIND THAT 


CAMELS COSTLIER TOBACCOS 
MAKE A OLFFERENCE 


the most loyal group of smokers 
in the world — put their “O. K.” 
on Camels too — making Camels 


the largest-selling cigarette 


“YES, SIR, in any bunch of expert shots — 
Camels are the favorite cigarette,” says 
Ransford Triggs, one of the foremost marks- 
men in America. 


And millions of other people — 


in America 


TAKING X-RAYS is a deli- 
cate job—and a tiring one 
too. But as Miss Myrtle 
Sawler, X-ray technician, 
says: “When I’m tired, a 
Camel refreshes me. I 
geta ‘lift’ with a Camel.” 





HOME economist, 
Elizabeth May, says: 
‘There’s a world 
of comfort in smok- 
ing Camels ‘for di- 
gestion’s sake,’ at 
mealtimes.” 





“I’M HANDLING money by 
thousands,’ says bank tell- 


er, John McMahon. 
“Jittery 
don’t fit 
this work. So it’s 


nerves 
in with 


Camels for me.” 





Copyright, 1937, R. J, Reynolds Tobacco 


CAMEL 





“Marksmen know that 
it takes steady nerves to make high scores. 
And the fact that Camels don’t frazzle my 
nerves goes over big with me. I smoke 
plenty of Camels every day, too.” 


{ ABOVE} 
Head-on 
Ransford Triggs on 


view of 


the firing line. His 
.22 calibre rifle is 
equipped with hand- 
made sights. He uses 
the sighting ‘scope 
beside him to help 
his sights set 
exactly for the centre 
of the bull’s-eye. The 
glove helps protect 


his hand. 


get 


Company, Winston 


Salem, N.C. 





Camel pays millions 
more for COSTLIER 
TOBACCOS! Camels 
are a matchless 
blend of finer, 
MORE EXPENSIVE 
TOBACCOS — Turkish 




































and Domestic. 
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There They Would Have Stayed-and Frogen!" 


Dog Brings Aid to 
Family Marooned 


After Icy Plunge 


> 


ia 
es CLOCK struck 


two as I got up to see 
if the baby was cov- 
ered,” writes Mrs. W 
J. Murtha, R.F.D. 3, Baldwin, Wis. 

“Outside a light was flashing...down 
toward the frozen, flooded river bottom 
where the highway dips close to the 
shore and the road lay as much as six 
feet under ice and water. Instantly I 
thought, ‘It’s finally happened. A car 
has broken through!’ 

“I called my family. We threw on 
some wraps and hurried down there with 
our flashlight and our police dog, Rex. 


“EVEREADY” BATTERIES 
ARE FRESH BATTERIES 


FRESH BATTERIES last longer... 
look for the DATE-LINE 


NATIONAL CARBON CO., INC., 
30 East 42nd St., New York City 


SP 
a 


EVEREADY 
eee 


Once more the 
DATE-LINE 














[Se APR.\938 





EXTRA 
LOnc LIFE 
BATTERY 


is a LIFE-LINE 





“Sure enough, a car had broken through 
the thin ice where the road was flooded. 
Four people stood marooned on its top, 


clinging together in terror while one 
signalled frantically with his flashlight. 
We returned the signal with our own 
light, and soon as we were near enough, 
called to them to stay where they 
were. We feared they might try to walk 
back on the ice, and that would be sui- 
cide. 

“We put the end of a long hay rope 
in the dog’s mouth and told him to take 
it out there. He cowered and whined 
and didn’t want to go, but finally he did. 


Mrs. W. J. Murtha 
Baldwin, Wis. 












The man who had been 
signalling tied the rope 
around the one child in 
the group. She was crying 
with cold and fright, but 
finally started over the 
ice while we took in the 
slack of the rope, and got 
to shore safely. Then 
three times more Rex took the rope 
back. Each of the three grown-ups broke 
through the ice time and again... but 
thanks to the rope and good luck we 
were able to get them to dry land. 

“The father performed a remarkable 
rescue in getting the car door open after 
that plunge to the bottom, getting the 
three others out and pulling them onto 
the roof. But he says they owe their lives 
to us and to the power of fresh DATED 
‘Eveready’ batteries, for there they 
would have stayed and frozen if the 
batteries in that soaking wet light had 
failed to work. 


Signed Vu Yuith. 
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TOM, | HEAR YOU 
FELLOWS IN THE STORE | 
CALL THIS FLASHLIGHT | 
COUNTER THE “LIFE- | 
SAVING DEPARTMENT” 

















THAT'S RIGHT. WE WERE SORT OF KIDDING } 
AT FIRST, BUT IVE ACTUALLY HAD [© 
CUSTOMERS COME IN HERE AND THANK ME 
FOR SAVING THEIR LIVES...BECAUSEI HAD | 
SOLD THEM FRESH DATED “EVEREADY “BATTERIES \ 
INSTEAD OF SOMETHING ELSE THAT MIGHT 
BE FRESH OR MIGHT BE STALE...AND YOU 
») | JUST CAN’T LAUGH THAT OFF. 
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Safety Shoe and Guard 





\ HEN junior members of the fam- 

ily use a motor-driven jig saw— 

ind no machine is better adapted for 

eir use—it should be well guarded to 

event harm to small fingers. An eight- 

ear-old boy can use a jig saw Safely if 

t is provided with the accessories illus- 
trated. 

A shoe shaped like that on a sewing 

chine has the advantage of holding 





‘ae. 


noothing Toy Wheels 
and Other Disks 


REFINISHING wheels of the disk 
such as are found on children’s 
the job of sanding and smoothing 
e simplified by holding the wheel 
st a moving pulley as shown. Use 
iper or steel wool in the same 
is if smoothing work in the lathe. 
lea may be applied to any simi- 
nding jobs if the work has a cen- 
le for a shaft. A felt or rubber- 
pulley could be made as a regular 
accessory for such operations on 
ed or finished work.—NEIL NELSON. 


f UARY, 1938 


Jig saw protected so a child cannot cut his fingers 


A shoe with two projecting arms 
is added to the regular hold-down 


down the work before it reaches the 
blade. This makes it easier to use large 
blades and prevents the work from jig- 
gling excessively when being started by 
little hands devoid of strength. The 
shoe is a slotted piece of brass shaped 
as shown and soldered to the base of 
the hold-down provided with the jig saw. 

The blade can be guarded in several 


for Jig-Saw Blades 








Another type of guard for the blade is bent 
from wire and soldered to a sliding sleeve 


ways, but the simplest is to solder two 
vertical strips to the shoe. Another type 
of guard can be made from a ‘piece of 
stiff brass or steel wire shaped into a 
“U” and soldered to a sleeve that slides 
up and down on the hold-down column. 
The wires can be bent upwards so that 
the fingers cannot come into contact 
with the blade.—W. WALDEMAR. 


Turtle Shells Used for Novel Craftwork 


SHELLS of the ordinary land 
turtle or tortoise can be made 
into many novelties. One illus- 
tration shows a wall vase or 
pocket for holding artificial flow- 
ers, grasses, or other small ar- 
ticles. It was made by cutting a 
baseboard of thin wood to fit the 
back of a shell and fastening it in 
place with a few brads through 
tiny holes drilled through the 
shell. Decorated a dark blue with 
the natural markings of the 
shell outlined in gold paint, it is 
much more attractive than can 
be judged from the black-and- 
white photograph at the right. 

Of similar construc- 
tion is the small twine 
holder shown in the sec- 
ond photograph. In this 
case, a small hole has 
been made in the cen- 
ter of the back, through 
which the twine is 
brought. Black and sil- 
ver are the colors, but 
other combinations 
might be used. 

Other possibilities are 
ash trays, pincushions, 
book ends, covers for 
boxes, and even desk 
lamps.—PAUL HADLEY. 




















This unusual hanging pocket 
or vase is a tortoise shell 
painted dark blue and gold 


Twine holder constructed 
in a similar way and fin- 
ished in black and silver 
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pe __ | Photo Portraits 


| q ... EIGHT WAYS TO LIGHT THEM 


| WITH SIMPLE EQUIPMENT AT HOME 


| 
| 

















a ee 
OUTDOOR LIGHT. 
A contrasty effect 
with one  undiffused 
light high over sitter 
and a little in front 
and to one side. A re- 
flector is used as in the 
drawing at right above 





















SIDE AND BACK LIGHT. 
In the right-hand portrait, 
light, grazing from behind, 
lightens hair, outlines back 
of head, and reveals texture. 


SHADOW LIGHT. 
The front light is diffused 


A card with a 3-in. 
diameter hole may 
be held in front of 
the reflector on main 
light. Keep the side 
light off background 


LOW LIGHT. Directly above, both 
lights play on sitter from below, 
and the camera shoots upward from 
a low angle. For dramatic effects 





. . li h * Cardboard: 
ate background D.BG., 














TES HIGH KEY. The white 


Sie background is illumi- 
& SE) nated fromlight behind 
sitter. Front light as 
near camera as possi- 


ble. High side light 


EFFECT LIGHTING. 
A 60-watt bulb is hel! 
in the hands, and sid 
shadows are slight 
illuminated by a dii- 
fused photoflood lam 


NORMAL LIGHTING. 
One lampis used about 

45 deg. above, to the 
“% side, and in front of 
sitter. A reflector 
relieves shadow side 


IN SUBDUED KEY. 
Used chiefly for quiet 
character studies. The 
light must be diffused. 
For softness develop 
film less than normal 
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NDOORS, at night, there’s a 
new and fascinating world in 


which to ride your favorite hobby. 
Exciting picture chances all over 
the house and an interesting tech- 
nique to learn—gauging dis- 
tances, placing subjects, arranging 
lights. You get good pictures, too, 
from the very start; snapshots at 
night aren’t at all difficult—they’re 
just interestingly different. 


Equipment is simple, inexpen- 


Sor 


sive. You don’t need a high-priced 
camera—not any more. Any cam- 
era that takes Kodak “SS” Film 
does the trick—even a Brownie. 
With “SS” Film, you use two or 
three of the new No. 2 Mazda 
Photoflood lamps, which last for 
hours, and inexpensive Kodak 
Handy Reflectors. If your camera 
is equipped with an /.6.3 or faster 
lens, then No. 1 Photofloods are 


powerful enough. 


FREE BOOKLET... Suggests a variety of picture oppor- 


tunities... 


shows you how to arrange your lights 


. . . how to place your subject . . . tells you every- 
thing you need to know about two ways to make 
night pictures — snapshots with Photoflood lamps, 
fast exposures with Photoflash lamps. (You can use 
Photoflash lamps, each good for one picture, if your 
particular camera can be set for “time.”’) The di- 
rections are simple and easy to understand. Be sure 
to get a free copy at your dealer’s today... Eastman 
Kodak Company, Rochester, N. Y. 


Please mention Poputar SCIENCE MONTHLY when answering advertisements in this magazine. 





e "'There aren't many closets in our house, and 
Helen certainly needed more room for clothes. 
Then one day | read a MASONITE ad, sent for free 
plans and specifications, and look at the wardrobe 
| made Helen!"* 








Copyright 1938, Masonite Corporation 


@ "At last the extra space we've always needed! 
Shelves for hats and shoes, rods for coats and 
dresses. Our new wardrobe makes the whole 
house seem larger . . . the whole bedroom brighter. 
Built of MASONITE TEMPERED PRESDWOOD, 
studded with knobs and stars of brass, it gives 
our bedroom ‘that well-furnished appearance.’ ** 


© You, too, can have that "extra 
closet." A MASONITE corner ward- 
robe is easy to build, a joy to own— 
and inexpensive. Mail the coupon for 
samples of MASONITE TEMPERED 
PRESDWOOD and plans and specifi- 
cations for the MASONITE corner 
wardrobe — they're free! 


Jesa. MASONITE 


WASONTTE A MISSISSIPPI PRODUCT 


THE WONDER WOOD OF A THOUSAND USES 
SOLD BY LUMBER DEALERS EVERYWHERE 


ee 








MASONITE CORPORATION 
Dept. PS-2, 
111 W. Washington St., Chicago, Ill. 
Please send me plans and specifica- 
tions for the MASONITE corner ward- 
robe and somples of MASONITE TEMPERED 
PRESDWOOD, 


| 

| 

| 

| 

| 

| 

Name | 

| Address 
| 

| City State | 

onl 


Designed by 
Capt. E. A. McCann 


LUEPRINTS for a wide variety of 
models designed for POPULAR 
SCIENCE MONTHLY by the late 

Capt. E. Armitage McCann may be ob- 
tained from our Blueprint Service De- 
partment. If you enjoy making ship 
models, or if you would like to start this 
fascinating hobby, you will find Cap- 
tain McCann’s plans of invaluable as- 
sistance. 

For the convenience of readers we 
have prepared construction kits for 
models marked with an asterisk (*). 
A description will be found on page 28. 


*Alabama, famous Confederate bark-rigged 

steam sloop, 21%4-in. hull, 335-336- 

are etcnatictencititnhdnitmaseinemgpenndsbabninaicieeiemavanntie 1.00 
Baltimore Clipper, 8 in. long, 92.........s0e 25 
Barbary Pirate » yond or Felluca, 20 in. 

long, 44-45-R ° 
Barnegat Lighthouse, 10'4 in. high, 298A _ .25 
Bark, scenic half model, 13% in. long, 108 .25 
*Bluenose, famous fishing schooner, 17'-in. 








ON SS eae 1.00 
Buckeye State, Mississippi steamboat, 1914 
in. long, 94-95-96-R.........scseseseseeeees » 
Clipper Ship in Bottle, 121-122 .50 
*Coast Guard Patrol Boat, 205¢-in. hull, 
286-287- R ssialebiaitapsaiidaapiatihesiahanialadiinitgealaceumialsane Py 
*Constitution (“Old Ironsides”’), 21-in. hull, 
57-58-59-R jncchapneohananttinieediie 1.00 
*Elizabethan Galleon’ ‘Revenge, 21-in. hull, 
206-207-208-209 ........ ae 
*Farragut’s Flagship Hartford, "3314-in. 
Be IPO icitcinonnaneeeasasiioniicisinniinnisbans 1.50 
*Great Republic, Bn a ship, 31%-in. 
hull, 272-273-274-R ......... : 1.25 
*H.M.S. Bounty, 8'%-in. hull, 254 29 
mens Tugboat and Barge, 53/16 in. and 
7 3/16 in. respectively, 285.. 25 
*Malek Adhel, brig, 20-in. hull, frame-and- 
plank construction, 304-305-306-R........ 1.00 
Mayflower, 24 in. long, 83-84-85-R.. on bane 
*New Bedford Whaleboat, 14-in. hull, “with 
complete equipment, 326-R.............cc08 .50 
*Privateer Swallow, Baltimore clipper, 13- 
ee 8 nee 1.00 


Racing Yacht, Marconi- rigged, 20 in., 48-R_ .50 


Roman Galley, 19 in. long, 138-139- R.. By 
Sails, square and fore-and-aft for any model, 
STIIIIIED - :ccnichciicianssiasidliasipensiinaeltpiemesuaibaseaieinbineid .50 
Santa Maria, 22'4 in. long, prea se 1.00 
Ship Model Weather Vane, 66................0006 ae 
TN, Te i, CN Bi cnictncntincnicintncsonsseee 25 
*Sovereign of the Seas, clipper ship, 20'- 
a aS SS eae 1.00 
*Spanish Treasure Galleon, 24 in. long, 
6-47 eininaniatiinagenndaninentetinimenpiannpanipaneannns .50 
*Trading Schooner, three- masted, 17%4-in. 
a III siccivtnied utssihiissidakensnndinietneissubnaniuaiads .50 
Tugboat, Harbor, 113% in. long, 284............. 23 
*U, Battleship Texas, 3- 3 hull 197- 
AIT cchinthadasnscutiainntiiaddionanmpaibanmetwises 1.00 
*U.S. Destroyer Preston, 31% in. long, 125- 
PD © See 1.00 
Viking Ship, 20% in. long, 61-62-R.............. 75 
*Whaling Ship Wanderer, 20'4-in. hull, 151- 
RANI Wicicatincnceiiincessannsiianadendéainduudaisieidiaias 1.00 


In addition to the models by Captain 
McCann, we have blueprints for other 
models, furniture, boats, radio sets, toys, 
and novelties. A complete list will be 
sent upon receipt of a stamped, self-ad- 
dressed envelope. 


FURNITURE 
Bed and Armchair Table, 333A .25 








OS SS Sse .25 

Child’s Costumer, 179A.............. 25 
eee 7 "nechens Round-Top Stand, 191A.... .50 
End Table, American Empire, 241A.............. 25 
Fireside Bench, Colonial, 187A-188A.... -50 
Floor Lamp (tripod base), 243A........ 25 
Four-Leaf Card Table, 239A...........000 .25 
Gate-Leg Table with Round Top, 24.... 29 
Hanging Wall Cabinet, 280A..............c0cccscce00 25 
Kitchen Table Cabinet with Folding Seat 

(no turning), 27 by 48-in. top, 27...... 25 
Magazine Rack and Wooden Wastebasket, 

STII - cnitdlesnensintaneamasiiebvnpiatasatiantiesitbiniidbaidaligimitiamierinies 25 
Maple Tavern Table, top 30 by 68 in., 318A _ .50 
Modernistic Lamps (three designs), Seat 25 
FRBOGINE “TODIGG, “EWG: CB ocercecccscccacsssneccrssecesscces 25 











te raul Blueprints hee: Building Ship Models 





You can construct the Elizabethan galleon 
‘Revenge’ from Blueprints 206-207-208-209 









IE SRI, Ih socssiintsishsmdpiiniandaniauiainaidihdaidiitiices 25 
Silverware Chest on Stand, eee 25 
Small Early Colonial Pine Chest, F08BA ....00. 25 
Smoking Stand, Modern, 238A ..............c:ccee00 25 
Telephone Table and Stool, 18 ae 
Tilt-Top Table (turning), 140........... 25 
Treasure Chests (metal bindings), 78 . oan 
Upholstered Stool, 260 .0...c.ccrcsccsccccssesccsesesessice .25 
BOATS 
All-Purpose Boat, 11 ft. 5 in. 
long, for sails, outboard motor, 
fe ee 75 
High- Speed Boat for Small Outboard Mo- 
tors (7 ft. 11 in. long), 257-R.............. 50 


Outboard Racer for Class “A” and “B” 
Motors, (10 ft. 4 in. long), 211-212-R_ .75 
Racing Runabout (13 ft. long, for outboard 
pe eee 75 
Racing Sailboat Blackcat (13 ft. 4 in. long, 
5 ft. beam, weighs 250 lb., Marconi 


Pig ged), 821-322-3232 ..eecececsvsesssssveesee 1.00 
Sailboat (12 ft. long; weighs 200 lb.; has 
fast skimming-dish hull), 314-R......... 50 


Sport Runabout (9 ft. 8 in. long, 43-in. 
beam, for small outboard motors) 
er Se es eee 75 

Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 224-R_ .50 


RADIO SETS 


L\ a All- Wave Portable Receiver 





r 4 j 

Be wna | (two tubes, operated by bat- 
Eee ree 50 

—A— Short Wave Receiver, 155 —— 

Amateur Radio Transmitter, 183-184........... 50 


Five-Tube Short Wave (A.C. or D.C.), 223 .25 


Full Electric Headphone Set, 130 25 
One Tube (battery operated), 103... 25 
ae ee 25 





Short-Wave Converter Unit, 137 sccccscsses-.. 25 


MISCELLANEOUS and TOYS 


Airplane Cockpit with Con- 
NR Sean 25 | 
Baby’s Crib and Play Pen, 26 .25 | 





Colonial og i  , eS ee 23 | 
DOORS TROURS FUSRICITO, FF picneccccicccsnsccosscescecces 25 | 
Flowerpot Stand (38% in. aan) and Novel | 
Modern Table Lamp, 317A........ 25 
Four-Treadle Hand Loom, 268A-269 75 
Projector for Photos and Pictures, 259A.... .25 
Tie Rack, Extension Book Rack, and 
i... UR SS eee 25 | 
Toy Electric Motor, Softwood Coffee Ta- | 
ble, and Scottie Pins, 332A...........:000 25 | 


Toy Fire Engine, Dump Truck, etc., 101... .25 | 
Turned Costume Jewelry, 275........csccsssssessers 25 





Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


MIO i acicccstuniniesih sileuncndbinibiniibihecsnienieaneamammaaa™ 





Ee AE BI iicstennittvincsctudinstenaditbingliameadapanee 
Please print your name and address clearly. 
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Metal Photo Holders 





HEN you wish your favorite snap- 
shots to be on display instead of | 
| hidden away in an album, simple and | 
inexpensive holders may be made as 

shown. They enable the pictures to be | 
changed in an instant. Nickel-plated 
| sheet zinc was the metal used for the 
holders illustrated, the dull side being 
buffed so that both sides would have a 
high polish. The prints are held between | 
two sheets of glass, the easels being | 
bent to hold them securely—E. V. B. 


Putty, the Heat Saver 


(Continued from page 90) 


glazing as soon as they were secured at 
each end by 3-in. No. 10 flathead, cad- 
mium-plated or galvanized screws. 

One illustration shows the method of 
packing the putty into the rabbet with | 
a thick glazing knife. Without this 
pressure, the putty will tend to pull out 
when the putty bevel is cut with a 
steady down stroke while the back face 
of the blade rests against the wood. 
The excess putty on the glass is quick- 
ly removed by using a small ball of 
putty to catch the waste portion at the 
top and giving a quick downward sweep 
to clean off the whole strip. 

To leave a neat corner where two 
lines of putty meet, use the face of the 
knife at the correct angle to smooth out 
the exposed bevel while stroking away 
from the corner. The correct angle for 
the putty is secured when the edge of 
the base of the putty bevel is parallel 
with the inside face of the sash. 

In greenhouse work it pays to back- 
putty the roof glass on the inside to 
prevent any possible roof leaks along 
the sash bars. 

For spot-putty work on flat surfaces, 
the putty should be pressed in hard 
with the thumb and then cut off flush 
with the face of the work by using a 
exible putty knife as shown. A quick 
ross stroke with the heel of the hand 
will then smooth and seal the edges. 

No putty work can hope to survive 

ind, rain, sun heat, and cold if left 

nprotected. It should be allowed to 
ry hard and then be given two coats of 

‘int. Allow the undercoat to dry hard 

fore applying the finish coat. 

ne of the neatest paint jobs I have 

ecked over in many years was a 
lonial home painted silver-gray body 
th ivory trim and sash. The putty 
vel only was cut in black. This gave 
beautiful effect, but still retained the 
gnity of Colonial architecture. 















































































Copyright 1938, LicGett & Myers ToBacco Co. 
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Treet Topics 


Wren sue says 
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-AND TREET yoursELF 
TO A PACK OF 





Single-Edge 
FOR GEM AND EVER-READY RAZORS 


Treet Safety Razor Corporation, Newark, New Jersey 
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How to Make Your Skis Last Longer 


(Continued from page 87) 


can be used as a substitute. Be careful 
not to damage the wood. Then rub each 
ski with gasoline or benzine to remove 
wax from the pores. As a final step, 
sand with very fine sandpaper to make 
the surface as smooth as possible. 

Spread the tar evenly over the whole 
surface and burn in with a blowtorch, 
but take care not to char the wood. 
Wipe off the excess tar with a rag and 
rub pure, hard wax into the skis while 
they are still hot. This forms an excel- 
lent base for the soft waxes. It can be 
highly polished with a cork. 

A simpler method of waterproofing is 
to use a special quick-drying ski lac- 
quer. First clean the skis as explained 
above and then apply the lacquer with 
a piece of soft cloth instead of a brush. 
At least three coats are needed for a 
good finish. Rub the first and second 
coats down with fine steel wool or sand- 
paper. The lacquer is highly inflam- 
mable so be careful not to get a lighted 
blowtorch or any open flame near it. 

The proper waterproofing of the run- 
ning surface is very important because 
it not only preserves the wood from ab- 
sorbing excess moisture, but also fur- 
nishes a bond between the skis and the 
wax. There are many varieties of 
waxes for all kinds of weather and 
snow conditions, and some of them do 
not stick well to the wood. For the un- 
initiated, I might explain at this point 
that skiers use the same wax for climb- 
ing the hill as for running down. In 
one instance the wax holds the skier 
from slipping backwards; in the other 
case, the same wax makes the skis slip- 
pery. This may sound paradoxical, but 
the reason is that when climbing, the 
skis are lifted and tiny crystals form 
on the wax and grip the snow; when 
gliding, the resulting friction melts the 
snow, and the wax acts as a lubricant. 

Running and climbing waxes should 
be applied on the day of skiing because 
the temperature and weather conditions 
will determine which wax to use. There 
are four main divisions: downhill wax, 
universal wax for cold and dry weath- 
er, universal wax for warm weather, 
and klister wax for very wet snow. 

With the increase of speed in skiing in 
recent years, there came the necessity for 
exact control of skis. While the straight- 
running downhill requires strength and 
steadiness, the turns are the snags 
where most falls occur. Especially in 
Eastern United States where the skiing 
is done on wooded trails and the turns 
are compulsory and not voluntary, the 
question of correct placing and timing 
of turns is an absolute necessity. “A 
turn missed—a tree kissed’’ sounds 
amusing, but it doesn’t feel that way! 


HEN skis have been used for some 

time, the edges become too worn 
to cuticy snow. The problem of prevent- 
ing this wear and attaining greater 
control is solved by attaching artificial 
edges to the skis. It took a long time 
to test out different materials, but now 
it is generally conceded that flat, cold- 





Quick-drying ski lacquer rubbed on with a 
soft cloth will waterproof the undersurface 


rolled steel edges are the best for local 
skiing. I use strips of steel 1/32 in. 


thick by 5/16 in. wide and between 8 | 


and 10 in. long, scarfed and drilled as 
shown in the drawing. They can be 
purchased in ski shops, or you can 
make your own. Dimensions can vary 
somewhat, but it would be best not to 
have the strip any wider. 





The edges | 


are attached with %-in. No. 2 flathead | 


iron screws. The reason for the beveled 


ends is that one edge fits over the next | 


and no snow can get between. 

To apply these edges, use a rabbet 
plane or a router to rabbet out the 
wood, starting about 20 in. from the 
tip and ending 4 in. from the back. 
Compute the exact length first so you 
will not have to cut odd lengths of 
edges to fit. Cut the rabbet so that the 
edges will fit 1/64 in. below the running 
surface of the ski and flush with the 


side. This rabhbet can be cut by hand | 


with a chisel, but it is a long and te- 
dious process and extreme care must be 
exercised. Drill 1/32-in. holes in the 
skis and fill with linseed oil before 
screwing the edges in place. 

With the more expensive skis it pays 


to protect the leading edge above the | 


steel edge. Some racers use the metal 
edge to within 4 in. of the tip, but this 


makes the ski stiff, and the metal has | 


a tendency to catch on crust and twigs. 
Instead of steel, thin strips of celluloid, 
or of synthetic resin impregnated with 
linen, are sometimes used. The resin 
strips are 1/32 in. thick and % in. wide, 
but are comparatively expensive and 
extremely difficult to obtain. They are 
held to the wood with waterproof case- 
in glue. For celluloid, it is necessary to 
use a cellulose-acetate cement, but the 
latter does not always hold well so the 
result is not entirely satisfactory. 

In Central Europe, where the snow is 
deeper and softer, one-piece brass edges 
have been developed, and the idea has 
been tried here. While excellent for 
easy skiing, brass edges stiffen the 
skis perceptibly, which is a disadvan- 
tage where rough, hard terrain is en- 
countered; and if broken, they are not 
easily repaired. 


Next month Mr. Andre will tell how 


to repair split skis, replace a broken 
tip, straighten a twisted ski, and con- 
struct a ski press. 
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Moon-and-Owl Sconce 
of Three Metals 


(Continued from page 89) 





Flaring end of the candle-cup tubing 


7 T 1 |SOLOER | 
Acpeme so, + HANGER | 


The eyes may be lez 
made of any white 
metal; in the mod- | 
el shown they were | 
madefromchrome- |— 
The [Th 
is made of [| / | \ 
yellow brass. 
All the copper 
pieces should be 
colored. Dissolve a 
small piece of liver 
of sulphur in a lit- 
tle water, immerse 
the pieces in this, 






and leave until dark; then remove, dry, 
and buff. Paint the ow! with a thin 


coat of dead black paint and let dry, 
and rub highlights with emery paper. 
Assemble the pieces as shown with 
No. 12 brass escutcheon pins, and 
solder the candle cup in the saucer. 
Attach a hanger to the top for hanging 
up. Buff or polish the entire piece, and 
protect the finished surfaces with lac- 
quer.—DICK HUTCHINSON. 


re sete 
mt? | _| SAUCER FORMED e.) 
Rem 1/34 


BEND HERE 
AND ROLL DOWN 





% \.D. TUBING 
SHOWING EXPANSION 





=o" 


SAUCER BLANK 

















'y SQUARES 
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Owl, saucer blank, bracket, and other details 


Safety Pin Keeps Long Roll Film 
Uncurled While Being Washed 


ROLL film has a tendency to curl up 
hile being washed after development 

that the water is prevented from 
reely reaching all parts of the film. One 
ay to prevent this is to double the film, 
ice out, and fasten the ends with a 
ifety pin.—ROBERT GUSTAVSON. 


BRUARY, 1938 









Now you can make home repairs 
with CASCO, the same glue 
used by Master Woodworkers 


| @ No more gluing failures! Now perma- 


| nently fix broken furniture, loose lino- 

leum, toys, luggage, anything that needs 
| gluing...and get the same weatherproof 
CASCO joints that leading manufacturers 
use in building custom furniture, pianos, 


. 


| airplanes. 
Easy To Use. Just mix one part CASCO 
powder in one part water, and it’s ready 
to apply. No mess. No heating. And no 
waste...you mix it as you need it. 
Permanent. CASCO sets chemically like 
concrete. It’s not loosened by atmospheric 
heat and moisture like ordinary evapo- 
ration-setting glues. 
Economical. CASCO plus cold water 
| makes a full-strength glue at less cost than 
| ordinary liquid glues. More than a glue, 





FIXED FOR 
4A LIFETIME 


ti hy 
4 
, 















CASCO has many household uses. (Send 
for the free book offered below.) 


AMAZING EVIDENCE of 
CASCO’S Moisture-proof Strength: 


ere 


HH 
vy, 


/ 
— 


“Lost 11 Years Under Water, the 84-inch 
hull of the model yacht ‘Witch’ was re- 
covered, washed, and found to be in ex- 
cellent condition. The CASCO-glued con- 
struction (see diagram above) was strong 
as ever...” (John Black, Watertown, Mass.} 





Furniture 
Musical 
instruments 


Automobile 
Tops 
Airplanes 

Gliders 
* Trailers 





a penny postcard...and mail to— 





New 1938 CASCO GLUING GUIDE 


32 pages ...40 pictures...the book 
that saves dollars in repair bills: 


Howtorepair— How to make— 


Sports Equipment 


s 
Send for your copy now. Just write your name and ad- 
dress and the words ““GLUING GUIDE” on the back of 


CASEIN COMPANY OF AMERICA, INC, 
Dept. PS 238; 350 Madison Avenue, New York City 


FOUR HANDY 


SIZES — 


ifey- 
TO 65¢ 


AT YOUR 
HARDWARE, 
PAINT 
OR LUMBER 







Sizing 

Water-Resistant 
Paint 

Tile Cement 

Crack Filler 

Swedish Putty 











Fibreboard 
Flush Door 
Construction 





CASCO 
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WEATHERPROOF 


GLUE 






POWDERED 
CASEIN 


GLUES EVERYTHING 
PERMANENTLY 






PICTURE NEWS OF AN 


AMAZING BATTERY 


THAT’S GUARANTEED AS 


LONG AS YOU OWN YOUR CAR 


DRIVE FROM MAINE TO CALIFORNIA 
AS OFTEN AS YOU WANT 
Think of it! The new Goodrich Katha- 
node Electro-Pak Battery is guaranteed 
not for just a few months, a few years or 
a few thousand miles—st’s guaranteed as 

dong as you own your passenger car. 





~ Goodrich Electro Pak 


AF Kathanode Construction 


7 AMAZING LOWS 


oi 


‘ 


a 


ADDS TO LIFE OF BATTERY 


A feature of the patented Kathanode 
construction is the use of specially de- 
signed Spun Glass Retainer Mats. These 
flexible mats prevent the loss of active 
power-producing materials from the 
plates—assurea free, steady flow of power 
for quick starts even on coldest days. 





Pal 
SUPER-POWER CAN'T ESCAPE 


Goodrich Electro-Paks are the only 
batteries with the Power-Saving Top 
Cover. Protects exposed points. Locks 
out dirt, acid spray and corrosion. Seals 
én the Electro-Pak’s super-power. 





NOW! A GOODRICH BATTERY FOR 
EVERY CAR... EVERY POCKETBOOK 


Regardless of how large or small a bat- 
tery you need, see your Goodrich Tire 
and Battery Dealer or Goodrich Silver- 
town Store today. 


Goodrich 


ee KATHANODE eo 
Llectrofazk BATTERY 














Monkeys Aid War on Infantile Paralysis 


(Continued from page 37) 


from the pituitary glands of sheep and 
rats into immature monkeys of an age 
corresponding to the period when chil- 
dren are susceptible to polio, not only 
made the monkeys too old for their 
age, but also found a promising link 
between susceptibility to infantile pa- 
ralysis and lack of certain hormones. 
These “older” monkeys, instead of dy- 
ing, as had others previously inocu- 
lated with the hormone extract, re- 
sisted the disease or developed only a 
passing attack. 


HESE experiments indicated to the 

scientists a possible reason, but did 
not prove, why adults seldom contract 
the disease, while children are far more 
susceptible. 

But experimenters elsewhere doubted 
that serums and vaccines could reach 
the trouble, and from Stanford came 
the reason why. There Dr. Schultz in- 
vestigated and found the virus travels 
to the brain in or along the olfactory 
nerve and olfactory tracts; others 
showed that it also travels from one 
level of the nervous system to another 
within the nerve cells. This seemed to 
render serums and vaccines impotent, 
since both of these preventives must be 
carried by the blood. 

In special quarters at Stanford and 
elsewhere, you would find many mon- 
keys awaiting their turns at experi- 
mentation. At Stanford, for instance, 
the monkeys are first housed in outdoor 
cages. Periodically, a group is num- 
bered and treated with zinc. Thirty and 
sixty days later, virus is instilled into 
their noses. Before every treatment, 
each is placed in a small metal con- 
tainer and anesthetized. 

Most of these monkeys escape in- 
fection, yet occasionally one succumbs 
to the disease. Immediately, deft-fin- 
gered laboratory workers take sections 
of the spinal cord, store them in glycer- 
ine in a refrigerator, where the dead- 
ly virus remains active and available 
for study for many years. Later these 
sections are ground in a mortar, the 
tiny pieces suspended in a salt solu- 
tion, and filtered through porous mate- 
rials through which the smallest bac- 
teria cannot pass. With this virus, 
other monkeys are infected for further 


| experiments. 


D*: SCHULTZ considered the possi- 


bility of trying to deliver a ready- 
made immunity in the form of serums, 
or building up an immunity in monkeys 


| by serums. Fourteen experiments were 


carried out in the Stanford laboratories, 
with chattering simians recently brought 
from India as the living test tubes. 
Briefly, of ninety-one inoculated with 
a serum, only twenty-eight escaped in- 
fection after the deadly germs had been 
delivered into their bodies. Not a suf- 
ficient guarantee for the health of chil- 


| dren. 


Later, Dr. Schultz tried to build up an 
immunity to the disease in other mon- 


keys, using various vaccine formulas, 





and again the subjects succumbed when 


inoculated with the virus. 

Meanwhile, laboratory investigations 
led to the conclusion that the virus 
thrives only within the nerve cells, and 
enters only through the nose. Al- 
though disheartened by the failure of 
serums and vaccines to produce im- 
munity, from these “negative results” 
Dr. Armstrong on one side of the con- 
tinent and Dr. Schultz on the other un- 
dertook another drive on the enemy— 
with chemical blockades. 


| 
| 


N WASHINGTON and at Stanford, solu- 


tions of alum were run into the noses 
of monkeys. Following spraying, the 
death-carrying virus was delivered to 
the delicate hair-endings of the nerves 
by atomizers. And the chemicals blocked 
the virus out, saved the monkeys! 

Soon came confirmation from Dr. 
Albert S. Sabin, Dr. Peter K. Olitsky, 
and Dr. Herald R. Cox at the Rocke- 
feller Institute. They found that tannic 
acid also exercised a preventive action. 
Other agents, including picric acid, were 
successfully tested. 

Tests on human beings, except for 
those in the South two years ago with 
picric acid and alum, and a few scat- 
tered cases last year, remain to be 
made. In Dr. Peet’s nasal spray, Dr. 
Schultz’s zinc sulphate, and application 
in the field under supervision of trained 
workers, the polio fighters now place 
their hopes. 

This spray modifies the tissues, there- 
by blocking the virus. Now, although 
the drug pontocaine allays discomfort 
somewhat, attempts are being made to 
avoid irritating the delicate mem- 
branes, particularly important when 
treating children. 

Dr. Sidney S. Kramer recently de- 
veloped at the Long Island Medical 
College a solution of adrephine and 
pituitrine. Adrephine is a combination 
of ephedrine, used in treatment of colds, 
and adrenalin, which relieves asthma. 
He also includes a harmless solution of 
a hormone extract, pituitrin S, which 
prolongs the adrephine action. This 
spray, he has found, causes a mobiliza- 
tion of certain white blood cells imme- 
diately under the mucous membrane 
and around the nerve endings. Again, 
on monkeys the new treatment is ef- 
fective. For humans? Only time and 
experiment will reveal the answer to 
this question. 


HUS, step by step, science advances 

in the war on dreaded infantile pa- 
ralysis. With the fundamental problems 
recognized, experimenters believe that 
it is only a matter of time until a prac- 
tical preventive treatment, applicable 
by field workers with reasonable assur- 
ance of success, will be developed. And 
when that long-sought goal has been 
reached, no small part of the credit will 
be due to the patient little animals that 
made the tests possible. 
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Fig. 7. Low-speed grinder cuts boiler tube 


Cut-off Wheels Slice 
Steel Like Cheese 


(Continued from page 97) 


regularly stocked, and others 6 by 1/64 
in. are frequently used. 

When I said that cut-off wheels were 
not restricted to machine shops, I 
meant just that. Figures 4 and 6 speak 
for themselves. In Fig. 6 a cut-off 
wheel is used with table equipment to 
cut molded plastic. The surface speed 
recommended in this case is from 8,000 
to 9,000 s.f.p.m. Builders and carpen- 
ters, roofers, and side-wall applicators 
can make good use of this set-up. 

In Fig. 4 tile is being cut. Parallel 
cuts are obtained by means of a special 
fixture, made to suit individual require- 
ments. Note that this unit is a replica 
of the modern electrical handsaw, and 
like a portable electric drill, it can be 
set up on a workbench in various ways 
to cut light stock. This size is suitable 
for tile and imitation stone workers and 
uses a 6- or 7-in. wheel at 2,500 r.p.m. 

As related to the home workshop and 
service garage, the cut-off wheel obvi- 
usly brings the bench electrical grind- 
er into play. The equipment must nec- 
essarily be in very good shape. Cut-off 
Wheels are strong radially but weak 
axially, so end play is entirely out of 
the picture. The maximum width of 

in. should be given the preference, 
ind the diameter depends on the speed 
the motor and the rigidity of the 


Shaft. Practical recommendations: 
: Type of Maximum Diameter 
. t R.P.M. hicnines of Wheel to Use 
in 1,800 Bronze 8 in. 
3,600 Ball 
1,800 Bronze ae 
3,600 Ball S * 
1,800 Bronze 2” 
3,600 Ball »”™ 


In all cases, cut-off wheels must be 

ounted between collars to strengthen 
m. The collars should be made of 

tock from 3/32 to % in. thick and 

neir diameters should be at least one 
rd and preferably one half that of 
wheel. The work should always be 
resting on the table, and the work 
vement must be positive. 
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WE'VE LEARNED A LOT ABOUT 
SHIPPING TOBACCO SINCE THE 
OLD RIVER BOATS UNLOADED 
HERE YEARS AGO, JUDGE 











Pe aT f 
75 YES, AND WE'VE LEARNED 
‘\ |ALOT ABOUT PREPARING 
TOBACCO, TOO 






































RIGHT YOU ARE, 
JUDGE. IT CERTAINLY 
TOOK THAT PRINCE 
ALBERT NO- BITE 
PROCESS TO ASSURE 
THE EXTRA MILONESS 
WE PIPE - SMOKERS 
APPRECIATE 


YES, AND IT TOOK 
THIS PRINCE ALBERT 
CRIMP CUT TO AS- 
SURE THE RIGHT 
PACKING AND 
DRAWING FOR 
MELLOW TASTY 
SMOKING 
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SAY THE THREE LEADING 










THE 2 OUNCE 
BIC RED TIN 
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SORRY YOU CAN'T 
STOP LONGER, 
JUDGE. GOOD 

LUCK ON YOUR 
TRIP TO FLORIDA 















WELL, COLONEL, YOUR 1 

HOSPITALITY IS ONLY 
EXCEEDED By YOUR GOOD 

JUDGMENT ON TO- 
BACCO. HAPPY PA. SMOK- 
ING TILL WE MEET AGAIN! 








ALBERT 


when answering advertisements in this magazine. 


Smoother Smoking with P. A. or Money Back! 


Smoke 20 fragrant pipefuls of Prince Albert. If you don’t 
find it the mellowest, tastiest pipe tobacco you ever 
smoked, return the pocket tin with the rest of the tobacco 
in it to us at any time within a month from this date, and 
we will refund full purchase price, plus postage. (Signed) 
R. J. Reynolds Tobacco Company, Winston-Salem, N. C. 


SMOOTHER “MAKIN’S” CIGARETTES, TOO 


Copyright, 1937, R. J. Reynolds Tobacco Co. 


SMOKING! 



















PRINCELY 































THE NATIONAL 


JOY SMOKE 














You can give lu the tool bits that extra keen, extra 
v touching them up with an Aloxite 
Brand Abrasive Stick. 


smooth edge | 


Sharp tools in a jiffy with 
CARBORUNDUM BRAND 


ABRASIVE PRODUCTS 


Use a Carborundum-made 
grinding wheel to sharpen 
gouges, drill bits and the 
like. Your hardware dealer 
has the right wheel for the 
job. Ask for Carborundum 
Brand Products. 





Sharp tools mean bet- 


a 
se 


= uli ter work. Put a razor- 
i _ like edge on chisel, 
a plane, knife and other 





straightedgedtoolswith 
a Carborundum Brand 
Silicon Carbide Sharp- 
ening Stone. 


* Touching up lathe 
tool bits, carving bits, 
gouges and other hard- 

simple trick with 

Aluminum Oxide Sticks. 





to-sharpen tools is a 
Aloxite Brand 


1? } 89 








taking 
sharp edges from glass are only two of the 
many jobs you ean do with Carborundum 
Brand Silicon Carbide Mounted Wheels. 
Your hardware dealer has them. 


THE CARBORUNDUM COo., Niagara Falls, N.Y. 
(Sa ee] Pian } 
CARBORUNDUM 


ABRASIVE PRODUCTS 


Removing projecting ends of screws, 





Ple a 


se mention Px 
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(Continued from page 63) 


James E. Davis, one of the nation’s 
best-known pistol shots, became chief, 
his first act was to make compulsory 
the firing of not less than forty rounds 
by every officer on the force every 
month. Davis inaugurated a system of 
bonuses to all qualifying as ‘“marks- 
man,” “sharpshooter,” and “expert.” 
Recently he has added a new classifi- 
cation known as “distinguished expert,” 
which requires a score of 385 out of a 
possible 400. 


O DIFFICULT is the “distinguished 

expert” medal to win, that, while 
fourteen of his officers have won “dis- 
tinguished pistol shot” medals awarded 
by the U.S. War Department, only nine 
have qualified for the local rating. 

By rewarding the officers with addi- 
tional pay and convincing them that in 
expert shooting lay their own safety 
when meeting bank robbers, burglars, 
and escaping criminals, Davis has de- 
veloped more world-famous marksmen 
than any other department in the coun- 
try can boast—-men who can bring in 
twelve dead criminals for every officer 
lost in a gun battle. 

“Isn’t that still a high percentage of 
losses ?’’ I asked Davis the other day, 
raising my voice to be heard above the 
rattle of intermittent firing on the 
range. 

“Not when you consider the natural 
advantage a bandit enjoys,” he an- 
swered. ‘Remember, officers must pro- 
ceed cautiously because of the risk of 
taking the lives of innocent people.” | 

It is on the range where I talked with 
Davis, and in the near-by fields, that he 
trains his officers to think faster and 
shoot first when necessary. At the time 
of my visit, fifty-eight young men were 
divided into five groups, one practicing 
on standard targets, another tossing 
medicine balls, a third hiking over near- 
by hills, the fourth learning to scale 
high walls, and yet another advancing 
in turn down “Hogan’s Alley,” learning 
to put bullets into heads appearing un- 
expectedly in tiny windows. 


ET’S see how Davis turns green 
- youngsters, most of whom never 
fired a pistol before, into formidable 
offensive and defensive experts. Mili- 
tary drill and calisthenics on broad, 
grassy fields build them up gradually. 
Wall-scaling helps bring out their 
physical condition. Hikes—that’s what 
Instructor John Dillon calls them—take 
them at first on a 2%-mile jaunt down 
canyons, up hills, over cliffs. I tried 
one to see precisely what he meant. 
We covered four miles that morning, 
and Dillon explained that the boys 
would be covering nine miles daily be- 
fore they came up for graduation and 
the diplomas which formally make 
them eligible for duty with the force. 

On the training ground that after- 
noon, Dillon demonstrated with a dozen 
rookies how to disarm a thug, even 
when he is holding a gun against your 

(Continued on page 121) 
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CAN YOU BEAT 
THESE POWER COSTS? 





Save up to $293.80 per month on 
power costs with a KRW FORD V8 UNIT 


50 HP, Gries ttu)'a's0e per tooo evn, 946,80 


per month 
5O HP. cine Soc per got ine 2 145.60,.20% 


Above figures show primary fuel costs 
(lubricatin oil not included) for operat- 
ing a KRW- V8 Unit to develop 50 H. 

for 10 hours per day—26 days per month. 
Compare this with electricity @ 3c per 
KWH which amounts to $340.60 per 
month. You can pay for a KRW Unit in 
a few short weeks out of actual savings! 


KRW-V8 Units are daily saving money 
for operators of air conditioning and re- 
frigeration equipment, mills, factories, 
shops, welders, compressors, pumps, well- 


drilling outfits, contractors’ equipment, 
etc., etc. 
For complete information, prices and 


data write us. You can buy through your 
local Ford Dealer and benefit by local 
service and low-cost Ford engine re- 


placement feature. 








EXCLUSIVE BUILDERS OF APPROVED FORD SHOP EQuirwent SINCE 1918 
722 Mateo St., LosA Export Office: 90 West St., NewYork 


CLAMPS 











Clamping problems are 
solved with Pony 

Clamp Fittings for with 
ordinary pipe that youcan 


pick up anywhere, any- 
time, for a few cents per 
foot, youcan make clamps 
of any length. There's no 
size limit on what you 
can make—acigarette box 
today, a davenport to- 
morrow. Don't confuse 
with makeshift devices... 
these are the standard (on 
pipe) clamps of industry 
with the patented Malti- 
Dise Clatch. 





Fittings for 2 No. 53 Double Bar Clamps $4.50 plus postage (10 Ibs.) 
Fittings for 2 No. 50 (* _ ”) Clamps $3.00 plus postage (6 Ibs.) 


Fittings for 2 No. 52 ( ', 
FREE 
F 


”) Clamps $1.50 plus postage (4 ibs. , 


ADJUSTABLE CLAMP co. 
353 N. ASHLAND AVE”, CHICAGO, U. S. A. 





SHAMED BY — 
PIMPLES AT 17? 


Keep your blood free of pimple- 
making adolescent poisons 


Don’t let your face be blotched with ugly 
hickies! Stop being shunned and laughed at! 
Learn the cause of your trouble and start 
correcting it now! 





Between the ages of 13 and 25, vital glands are 
developing, helping you gain full manhood or 
womanhood. These giand changes upset the sys- 
tem. Poisons are thrown into your blood... and 
bubble out of your skin in hated pimples. 

Resolve to rid your skin of these adolescent 
pimples. Thousands have succeeded by eating 
Fleischmann’s Yeast, thre e cakes a day. Each cake 
is made up of millions of tiny, active, living yeast 
plants that fight pimple- making poisons at their 
source in the intestines and help heal your skin, 
making it smooth and attractive. Many get amaz- 
ing results in 30 days or less. Start eating Fleisch- 
mann’s Yeast today! 

Copyright, 1937, Standard Brands Incorporated 
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Straight-Shooting Cops 


(Continued from page 120) 


chest or prodding it into your back. 

“You are safer than anybody else in 
the vicinity, including the thug,” the 
instructor explained, “provided you go 
after the gun immediately.” 

Dillon selected Earl M. Farrant, who 
later graduated with top pistol-shoot- 
ing honors, to act the part of a crook 
while he demonstrated in slow motion 
how to take a loaded gun or a knife 
from an attacker. I pass the instruc- 
tions along, in his own words, for they’ll 
work anywhere, any time: 


s HEN a gun is stuck in your ribs, 
drop your left hand, grasping 

the gun or hand. Strike the gun to the 
right side and pivot on your feet toward 
the right, thus throwing yourself out 
of the line of fire. Grasp the gun and 
hand with both your hands, turning the 
weapon toward the left, muzzle pointing 
toward the attacker. Bend his hand at 
the wrist, which breaks the grip, and 
remove the pistol with your right hand. 
A little more pressure on the wrist will 
throw him, and you will have his gun. 
“Tf you feel a gun muzzle against 





your back, turn swiftly on the ball of | 


your right foot, drop your right arm 
down and back. In one movement, the 
forearm will strike the gun and knock 
it away, usually out of the hand en- 
tirely. Having struck the gun aside, 
proceed to grasp the hand as in a 
frontal attack. That’s all.” 

It was on the shooting ranges that 
I witnessed the real development of 
straight-shooting officers. From _ the 
first day in school, every man fires sixty 
shots, slow and rapid, at fixed, silhou- 
ette, and disappearing targets, during 
the day and with lights out at night. 

Suppose we move with the class to 
the defense range. Here we found five 
silhouettes made of metal, each repre- 
senting the torso of a man. Capt. Ross 
R. McDonald, who commands the train- 
ing division, explained what the men 








must accomplish before they qualify as | 


full-fledged officers: 

“These targets represent criminal at- 
tackers, and you must hit all five with 
five shots while retreating, advancing, 


and firing from barricades, with both | 


hands. Stand sideways to present a 
smaller target, extend the firing arm, 


and hold your thumb along the hammer | 


toward the cylinder. 


Move slowly at | 


first, but make every shot strike home.” | 


N SIGNAL, the embryo marksmen | 
turned while walking away, took | 


uns from holsters, fired while advanc- 
ng at short range on the imaginary 
enemy. One by one they advanced to 
he attack, and from each the ping of 
ft steel striking the metal silhouettes 
ached my ears, as I stood in safety 
nifty feet away. 


[ marveled at the speed and skill they | 


splayed, after only two weeks in class; 
et their feats here seemed only child's 
lay when we moved later to the near- 


offense corner. This is the “Hogan’s 


(Continued on page 122) 
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WE KNEW THESE NICHOLSON FILES WERE 
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NEW 


Close-up of the new tooth construction. 
Notice the irregularity of the top edges of 
the tooth points. That is the patented prin- 
ciple of controlled serrations. 


The Patent means files that are really 
new and different. These files cut faster, 
cleaner, last longer and are easier to use. 
Files with up to three times as many cutting 
edges per square inch. The reserve cutting 
edges go to work as old ones wear down. 

Nicholson Files with the new Patented 
tooth construction are on sale at your hard- 
ware store. Also, look for the new Nicholson 
No. 66 Display Unit—a popular assortment 
of files—each one wrapped in cellophane. 

Step into the nearest hardware store and 
get acquainted with the new Nicholson Files. 
Nicholson File Co., Providence, R. I., U.S. A. 


A FILE FOR EVERY PURPOSE 


Please mention Poputar Science MONTHLY when answering advertisements in this magazine. 
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DISSTON 
FINEST 4 “ 
HOME 


A647 pi 
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@ Times change! Homecrafts- 
men, like mechanics, are buying 
the best saws made. The thriftiest 
home workshop circular saw 
is Disston De Luxe. On any 
job, it means easier cutting. It 
gives a lifetime’s satisfaction. 


DeLuxe Cross-Cut—Rip—Combination 


6" (A" hole) ,$2.70 8” (44",55",%4" hole) ,$3.50 
7” (hole), $3.10 10” (56",%4"hole) ... $4.50 


DeLuxe Hollow Ground Combination 


6" (4" hole), $4.30 8” (4",59",%4" hole) ,$5.40 
7” QA" hole), $4.90 10” (5¢",34"hole) ... $6.90 





ASK DEALER 
for DISSTON SAWS 


Be —-FREE MANUAL = ——- 
‘s 
saw 


Write us for ‘‘Saw, Tool and File 


| aoe ane ote Manual” telling How to Choose | 
VARRUAL, and Use Saws. FREE. 
(ose Be, Henry Disston & Sons, Inc. 
a » 210 Tacony, Philadelphia, U.S.A, 
NI sisthehcocninsniinsn tik thistle nahin abeiicalnablassacesetmaamaiaaD 
ND iibidtineanntnnctcccmintstmataunnieinaein 
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Straight-Shooting Cops 
(Continued from page 121) 


Alley” where they learn to pick off at- 
tackers who shoot from behind corners 
and from windows. 

Robert M. Calhoun, another star shot, 
took his position at the end of the alley. 
In the control pit Sergt. Jack Guyot 
fingered a series of levers controlling 
the disappearing heads. As a whistle 


blew, Calhoun advanced at a walk, 


loading his empty gun. A head ap- 
peared in a second-story window. Cal- 
houn fired one shot, dropped to his knee, 
fired two shots holding the gun with 
both hands, took cover behind a tree, 
fired once with each hand. All this from 
commencement of loading to final shot 
in twenty-five seconds, or less! 


GAIN he came through, now at a 
trot. With his gun loaded, he 
hesitated when a head appeared on the 
left. Firing one shot, he leaped behind 
a lamp post, and fired again with each 
hand. Advancing, from cover of a tree 
he placed two more shots, one from each 
hand, in the paper head. This in thirty 
seconds. 

Once more, Calhoun entered the alley, 
this time riding in an automobile. When 
a target appeared, he fired once while 
advancing, two while abreast, and two 
to the rear after he had passed. 

Straight shooting? Chief Davis re- 
quires all rookies to score 300 in a pos- 
sible 400 in Hogan’s Alley. The boys I 
saw moving swiftly toward expert 
marksmanship averaged 376! 

But firing at metal silhouettes and 
disappearing heads forms only a part 
of their rigorous training. Afternoon 
shadows fall, night descends, and they 
find themselves on yet another range. 
Each man pumps five shots into a sil- 
houette as lights from the pits below 
bathe the battery of targets in a pe- 
culiar brilliance. That’s for practice. 
Now he sends thirty-five bullets into 
his target with lights off in the pits, 
lights off on the firing line, darkness on 
both firing line and target. Drawing, 
loading, firing, and reloading, he places 
ten shots in forty-five seconds. 


HREE years ago, Chief Davis de- 

cided that nothing must stand in the 
way of all his officers practicing shoot- 
ing whenever they found time to visit 
the range. Accordingly, he arranged 
for ammunition, as it was used, to be 
reloaded and used again. Today, in the 
“bullet room” at the Lincoln Heights 
jail, a dozen prisoners decap used car- 
tridge cases; recap, mold, size, and lu- 
bricate newly poured bullets; reprime 
empty cases, and turn out 5,000 car- 
tridges every day at a cost of only one 
cent each. 

It was with this homemade ammuni- 
tion that twenty-two picked men under 
command of Lieut. J. O. Dircks prac- 
| ticed before journeying recently to Camp 
Perry, Ohio. In addition to the five 
team victories, Lieut. E. E. Jones won 





| five individual matches, the greatest 
| number ever achieved by a single 
shooter during the national meet. 
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CONTINUO 
PERFORMANCE 


@ For those quali- 
ties in a saw which cause it to run for 
long periods between filings, to do 
more work by keeping steadily at it 
... buy an Atkins. Circular, hand, hack 
and all other types of saws used in your 
workshop are in the complete Atkins 
line. Be sure you get this reliable per- 
formance the next time you buy a saw. 
Your local hardware dealer can tell 
you about them. 


E.C, ATKINS AND COMPANY, indianapous. ind: 


Ask fo an nS 


Certified Saw 
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INDUSTRIAL WELDER 


WORKS ON 110 -VOLTSS 
Electric Light CIRCUIT — $ 
At this unheard of price, you can get = 

this marvelous DYNAMIC Supers “2 
Charged Welder—this welder is a - 
radical departure from accepted welding prac- 
tices. It willdothe work of much higher priced 
types — efficiently cooled —light of weight— 
easily portable, Will solder and braze on the 
lightest material. Works on iron, steel, tin, 
brass, copper and all other metals. 


















With this Dynamic Super- 
Charged WELDER, a man 
ep without previous experi- 
selling to ga- 
rages, factories 
janitors and 
machine shops. 
Write TODAY 


and ask for our 
10-DAY TRIAL 
OFFER. 




















2225-BK Silverton Road, Chicago, Illinois 





A real money maker for farmor © 
factory. Uses Cheap fuels. Pays 
for itself out of savings. 
Less to Own— Less Operate. 






Make Money—Start a wood 
sawing business —turn_ spare 
timber into cash. Factory ces— 
WITTE ENGINE WORKS 
2222 Oakland Ave., KANSAS CITY, MO. 


















Better Built 
Lower Prices 


Only Boats With rach leaned 
Full Length Spray Rails 
Keep passengers perfectly 


Rowboats $42 and up 
dry—even at high speeds. , a 
Catalog also shows today’s 
five most popular models 
of sailboats. Two big facto- 
ries. Prompt shipment. 

w P CATALOG FREE hind of 
rite for your copy. State kind | 
boat in which you are interested. Very fast utility model 

THOMPSON BROS. BOAT MFG. CO. ‘ 


219 Ann St. Write t Eim St., . 
PESHTIGO, Wis. Udlier otuced CORTLAND. N.Y. 





Outboards $42 and up 
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Neck-Strap “Tripod” 


for Small Camera 


INIATURE cameras or small mov- 
M ing picture cameras can be held 
steadily with the aid of the device 
illustrated. Saw off 20 in. from the 
rounded end of a broomstick and bore a 
\4-in. hole through it about 1 in. from 
the rounded end. Flatten the sides of 
the opposite end for 11% in. until the 
thickness is only 14 in. Any standard 
swivel camera support may be attached. 

A dog lead will serve as a neck strap. 
It is passed through the hole in the 
lower end of the stick and adjusted with 
i buckle.—-CLEMENT W. RICKMAN. 


Technique of Taking 
Photo Portraits 


LL the portraits on page 112 were 
taken with a 9 by 12-cm. camera 
n supersensitive panchromatic film. I 
tried to choose those lighting effects 
that would be of most use to the ama- 
teur with limited equipment. Only two 
backgrounds were used—a white sheet 
ind a dark window shade. 

The so-called “outdoor” light and the 
normal lighting, which gave the most 
straightforward and best likenesses of 
the lot, were each accomplished with a 
single photoflood bulb in a 95-cent re- 
flector, the shadow side being softened 
with a cardboard reflector. In the more 
complicated lightings, I used two alumi- 

im clamp-on reflectors, with a desk 

mp pinch hitting for the third light. 

For a diffusion screen, a disk of trac- 
ng cloth was glued to a ring of card- 

ard and clipped on the reflector. 

The three effects noted as ‘‘outdoor,” 

igh key,” and “low light,” were taken 

t F/4.5 with an exposure of 1/5 second. 
ose referred to as “subdued key,” 
rmal lighting,’’ and “side and back 
ht” required the diffusing screen and 
‘e given 1% second at F/4.5. The por- 

it With a sharp shadow on the back- 
round was given 1 second at F/4.5 be- 
‘use a screen with a hole in it had to 

placed over the main light. The 
irette-lighting shot took 1/10 second 

F'/6.3.—KENNETH M. SWEZEY. 
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...and it’s EASY 
WITH G-E MAZDA PHOTO LAMPS 


FREE 
FOLDER 


es moronae = Suggests pic- 
ve” ss tures you'll 
ead want, tells 
how to take them. Write 
for your copy today. General 
Electric Co., Dept. 166-PS, 
Nela Park, Cleveland, Ohio. 














































@ Put your camera to work recording 
precious indoor scenes, to give you hap- 
pier, livelier memories in years to come. 


It’s as simple as taking pictures out- 
doors... thanks to G-E MAZDA Photo- 

flood lamps. Their brighter, whiter 

light gets you crisp, clear shots indoors 

or at night. And they last for dozens 
of pictures. 15¢ list. 


For action, use G-E MAZDA Photoflash 
lamps. Each lamp gets one picture. 


Go to your druggist or camera dealer 
for photo lamps, but be sure they're 
marked G-E, to be sure of better pictures. 






GENERAL () ELECTRIC 
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ALLIED 3\0s 


RADIOS GREATEST VALUES A 













FOR DEALERS + SERVICEMEN 
SOUND MEN + AMATEURS + SET BUILDERS 


‘Vina, ‘ua Radio 


AT LOWEST PRICES! 
ALLIED’s big 
you everything 
book, at lowest prices—61 new KNIGHT 
Radios with newest 
Push-Button 
prices 


Builders’ 

° need 
tems 
lines 
Fools, 


save you time 
you money. 

LIED’s free 
plete 


Send your Free 1938 Catalog 


Send Free Parts Lists for 


Address 


| City State , - 
ee 


164-page Catalog brings 


runing at amazing low 
over 12,000 parts for building or 
repairing any radio circuit, dozens of Set 
‘ Sound Systems for every 
8 to 60 Watts—Intercom Sys 


Radio requirement at 
vour ftinger-tips for instant selection. AL 
LIED’s complete stocks and fast service 

ALLIED’s low prices save 
Send coupon today for AL- 
1938 Catalog—radio’s com- 


Write for FREE PARTS 
LISTS for any Kit shown 
Popular Science or in 
any radio publication. 


Jnee CATALOG 


Se A AS OT 
} ALLIED RADIO CORP. 


ee Dept. 7-B8, 833 W. Jackson Bivd. | 


Chicago, tll. 








When plugged 
into the bathtub 
outlet, the device 
will allow the wa- 
ter to rise to a 
height of 6 in. be- 
fore draining. Al- 
though it is not 
required for films 
and plates, a glass 
tumbler with 
three wooden clips 
attached to its 
rim may be in- 


radio in one great 


features, including 


Equipment, Books, 


Set-up used when prints are to be washed. 
A tumbler prevents clogging up the drain 





Special Bathtub Drain 
for Washing Prints 


SIMPLE overflow drain for washing 
prints and films in the family 
bathtub can be made with a bathtub 
! stopper and a 6-in. length of brass pipe. 
Cut a hole the diameter of the pipe in 
the center of the stopper and insert the 





pipe by sharpening one end and forcing 
the pipe through the rubber stopper. 


a? 


The tumbler is raised 
on three clothespins 


verted over the drain to prevent prints 
from floating over and clogging the 
outlet. Roll films should be stretched 
out with a weighted clip on each end. 

A great many prints, including ex- 
tralarge bromide projection prints, can 
be thoroughly washed by this method. 
Amateur Gear, all lead- The water should be kept running 
through a length of rubber hose at- 
tached to the faucet.—-LOUIS HOCHMAN. 


Tape Aids in Pulling Cork 


from Developer Bottle 


I A finger is slipped 
underneath the tape 











CORKS in bottles 
containing photo- | 
graphic developer | 
are often difficult 
to remove. To 
make the remov- 
al easy, wrap a 
short piece of ad- 
hesivetapearound 
each cork length- 
wise, twisting 
part of it into a | 
roll to serve as a 
handle.—C.L. 


You get the same uniform strength 
in bottle, tube or can of LePage’s— 
standard throughout the world. 
The economical fixer. 








“Giftmaker, Sr.”’ 
(Outside U.S. A. & C. O. D. $5.15) 















A heavy duty, smooth running 
wood lathe at a remarkable price 


32” long, 7” high. Turns pieces 














4‘4’’ in diameter by 24”. Fully adjust 
able. 2-speed. Weighs 10 lbs. Long and 


short tool rests OLLLESS bushings 
Satisfaction guaranteed or money back 

Free Catalog describing cash prize 
contest and illustrating complete pow 
er toolline:ShaperorCircularSaw wit! 


oilless bushings, $3 each: Drill Pres 
$2.50; 946” Lathe, $2: Sander, #1 et: 
Order today or send card for catalog 







J & H Metal Products Co. 3 Commercial St. Rochester, N. Y. 
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“a 
SCREW DRIVER 


EXCLUSIVE, 
PATENTED POINT 


---GRIPS the walls 


of the screw slot 


That’s why the NON-SKID Point doesn’t slip... why 
it drives and removes screws easier, faster, better. . . 
why it prevents injury to fingers and hands; damage to 
the screw slot and polished surfaces. The lustrous black 
EBONOY handle is highly-insulated and hammer- 
proof ... The blade is made of chrome alloy steel ..- 
Moreover, NON-SKIDS have the “feel” or balance 
belonging to good tools. You'll want 
a NON-SKID when you inspect it 
at your Hardware Dealer’s. Guar- 
anteed by The Bridgeport Hardware 
Mfg. Corp., Bridgeport, Conn., U.S.A. 


If your Dealer is out of NON- 
SKIDS, simply mail us 50¢ in 
stamps for the popular 4"' size (overall length 
8 inches). 

Name 
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Capt. E. A. McCann 


(Continued from page 78) 


McCann’s earlier career at sea. Son of 
an Irish clergyman, he shipped at four- 
teen as an apprentice on the Torrens, the 
very ship on which Conrad was about to 
write his first book, “Almayer’s Folly,” 
and the last ship the novelist commanded. 

When fifteen, Captain McCann built 
his first model. At nineteen he had 
worked his way up to master of the 
large iron bark Umvoti, plying between 
islands of the Indian Sea. Struck by a 
storm of hurricane violence, the ship was 

| driven ashore on the island of Mauri- 

| tius, near Madagascar, and left stranded 
in a churchyard, a complete wreck with 

a tombstone driven into her hull. 

During the Boer war, Captain McCann 
served in the Imperial Light Horse at 
Johannesburg and was wounded. He 
made a small fortune in South Africa, 
had adventures in many parts of the 
world, and lived for years in London, 
where he directed an international art 
association. 

The sea called him back at the out- 
break of the World War, and he did 
transport service from beginning to end. 
His ships were torpedoed, shelled, mined, 
and even air-raided at various times, 
Three ships were sunk under him, two 

| with torpedoes and one by striking a 

| floating mine in the North Sea. 

After the war he went to sea only a 
few times, mainly on American ships. 
He held both British and American 
licenses as a master mariner. Life on 
big steamships, however, seemed tame 
and somewhat lonely, and he turned his 
attention to model making. His first 
great model was of the Torrens, which 
attracted the attention of Gordon Grant, 
the marine artist, and was purchased by 
Col. H. H. Rogers. 

With very few exceptions, all Captain 
McCann's subsequent models were made 
especially for PopuLAR SCIENCE MONTHLY, 
is follows: 

1926—-Barbary pirate galley or felucca; 
Spanish treasure galleon; clipper ship 
Sovereign of the Seas. 1927—Frigate 
Constitution (“Old Ironsides’); Viking 
war vessel; ship-model weather vane 
(the Grand Turk); Santa Maria. 1928— 
Vayflower; Baltimore clipper with sails 
carved from wood; stern-wheel Missis- 

ippi and Ohio River packet, the Buck- 

State. 1929—Scenic half model of 

iron bark Umvoti; fishing schooner 

Bluenose. 
1930—Clipper ship in a bottle; sampan 

model; U. S. destroyer Preston (327). 

1\931—Roman galley. 1932—-Whaling ship 

Wanderer; U. S. battleship Texas. 1933 
Elizabethan galleon Revenge. 1934— 

\'. S. sloop-of-war Hartford, flagship of 

\dmiral Farragut; Swallow, a privateer 

of 1812. 
1935—Maine type three-masted trading 

chooner; the Bounty; a Mississippi 

River show boat; Great Republic, largest 

clipper ship built in the United States. 

1936—Harbor tugboat; Coast Guard 

patrol boat; Barnegat lighthouse. 1937— 

Brig Malek Adhel; New Bedford whale- 

boat; the Confederate raider Alabama. 
[In 1928 Captain McCann founded the 

ship Model Makers’ Club, and in 1933 he 
came a member of the Advisory Coun- 
| of the National Homeworkshop Guild. 

On his last model, the Alabama, Cap- 

n McCann lavished many months of 
nstaking work. When it was com- 
ted to his satisfaction, he made ar- 

ngements with a photographer to 
» a set of pictures. He died the day 
re that appointment, so the Captain 
iself will not appear in any of the 
ures of the new model. 

\ithough he has laid down his tools, 
hand will continue to guide ship 
lel makers. For years to come, ship 
ers the world over will be building 
m his plans and striving to reproduce 
their little ships something of the 
intless spirit of the sea that he so ably 
bodied in every one of his masterly 


lels, 


eue 


i _— 
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AVAILABLE FOR ALL PREVIOUS 
No. 1200 DELTA SCROLL SAWS 
* 


If you are one of the many thous- 
ands who already own a No. 1200 
Delta Deluxe Scroll Saw—you 
can obtain this wonderful Multi- 
Speed Drive at very small ex- 
pense. Send coupon for new 
Scroll Circular giving full details 
of how you can adapt this new 
improvement to your present No. 
1200 Scroll Saw. 














WHY YOU NEED MULTI -SPEEDS — 








| Low speed is not low 
. Ag 2 Speeds enough for some _ work. 
| 850 R.P.M High speed fn — 
| enough for fine work, 
| 1150 R.P.M Range is too limited. 
4 Speeds 
| 650 R.P.M A better range of speeds, 
| 1000 R.P.M. | but selection too limited 
t+ +4 oa for many materials, 
| MULTI-SPEEDS MEAN 
Any Speed An ideal situation—be- 
cause you can select the 
From 790 exact speed within 1 or 
to 1700 2 R.P.M. best suited for 
R.P.M the material you are 
ied sawing. 


Catalog showing the complete 


MANUFACTURING CO. 
600-634 E. Vienna Ave. 
Milwaukee, Wis. 





Great Improvement 
In MODERN HIGH-SPEED SCROLL SAWS 


Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 


Revolutionary ‘New SCROLL SAW 
of a THOUSAND SPEEDS 









ANY SPEED FROM 
790 TO 1700 R.P.M. 
AT THE TIP OF 
YOUR FINGERS. 





In 1932 Delta scored an engineering triumph by in- 
troducing the first practical High Speed Scroll Saw— 
permitting the running of the saw at full motor speed 
without troublesome vibration. Now—Delta is happy 
to announce a second great step forward in Scroll 
Saw design—the perfected Multi-Speed Drive. Through 
this remarkable development you can select any speed 
you want from 790 to 1700 R.P.M. regulating the 
speed within 1 or 2 R.P.M. if you wish. You can 
cut any material within the range of the scroll saw 
with full assurance that you have the best speed for 
your purpose. Furthermore, scientific design has made 
this improvement simple, foolproof and trouble-free. 
Every user of motor-driven tools should get the full 
story of this unusual engineering achievement. 


ONLY DELTA CAN OFFER 
ALL THESE FEATURES... 


1. Any Speed You Want—from 790 to 1700 R.P.M.; 
2. High Speed for Light Work; 3. Slow Speed for 
Heavy Materials; 4. All Intermediate Speeds; 
5. Timken-Bearing Crankshaft; 6. Shaft-Driven 
Blower Pump; 7. Universal Tilting Table; 8. Tilting 
Spring Hold-Down; 9. Completely Universal Guide; 
10. High-Speed Blade Support; 11. Adjustable 
Blade Tension; 12. Patented Sanding Attachment; 
13. Minimum Blade Breakage; 14. High Speed with 
Minimum Vibration; 15. Splash Lubricated Drive. 


SEND FOR CIRCULAR 


Check the proper-square in the coupon below 
and you will be sent the special cicular giving 
full details and prices on the new Multi-Speed 
Scroll Saw. If you have not received the 1938 
line of latest 
Delta motor-driven tools—send the coupon for 


DELTA: 


your copy as well as special circular on new 
Multi-Speed Scroll Saw—and the latest Delta 
Project Book No. 4—packed full of new and 
different things to make, with many photo- 
graphs, working drawings, and complete in- 
structions. Enclose 10c for Project Book, Catalog 
will be mailed postpaid. 


DELTA MANUFACTURING CO., Dept. B238 


600-634 E. Vienna Ave., Milwaukee, Wis. 

CI enclose 10c (stamps or coin) for which please send me 
one copy of the new 1938 Book No. 4 of “Practical Delta 
Projects. Also place me on your mailing list to receive 
1938 Delta catalog of quality motor-driven woodworking tools. 

(1 Send me special circular on new Multi-Speed Seroll Saw. t 
Name . - 

Address . ° . ee ee ° cesecsece . ee eccccoce | 
| Ry ee ee ee ae eo SI. nnibateaiaiitintinnaiaiaia 
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Ya” 
A REGULAR COURSE OF 
FLYING INSTRUCTION 


FREE! 


Hundreds of thousands want to have and fly 
their own planes — and now thanks to Cub, 
they can! Because of its inherent stability, 
dependability, ease of operation, and amaz- 











ing economy, this safe airplane has become | 


the first choice of private owners as well 
as of instructors throughout the world. 


AS EASY TO BUY AS IT ISTO FLY 


You can now own a new 1938 Cub plane for only 
$425 down and easy monthly payments (lists at $1270 
F.A.F. factory) —an extremely low cost made possible 
because it is the world’s fastest selling airplane. And 
the Cub is so economical to operate that owners 
average more than 25 miles to a gallon of gas and 
350 miles to a quart of oil! And what a time-saver! 


SEND TODAY FOR FULL DETAILS | 


on the free course of dual flying instruction by govern- 
ment licensed instructors; also for free Cub illustrated 
folder and name of your Cub dealer. Paste coupon 
below on penny post card, if you wish. Piper Aircraft 
Corporation, 28 C Street, Lock Haven, Pa., U.S. A. 


M00 6 im 





PIPER AIRCRAFT CORPORATION 


28 C Street, Lock Haven, Pa., U.S. A. 
Please send me full details on the free 
flying course; also free Cub folder 
and name of my Cub dealer. 

NAME - 
ADDRESS 

CITY —————— 


COUNT THE CUBS 





THE WORLD’S FASTEST SELLING AIRPLANE 
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Science Studies Nudism 
(Continued from page 71) 


of nudist “hardening’”’ by exposing the 
body to sun and air and cold, the re- 
searches show, can make it immune to 
the evil effects of shifting tempera- 
tures. Without the protection of cloth- 
ing, the motionless human system is 
constitutionally unfitted to cope with 
cold. Only in lands where the tempera- 
ture never drops below eighty-three 
degrees, can nudists live in comfort. 


THER tests made at the Russell 
Sage laboratory reveal that our 
skins are amazingly sensitive to tem- 
perature changes. In some cases, the 
human skin can detect changes as small 
as one one-thousandth of a degree. On- 
ly electric thermometers are more deli- 
cate. We are about twice as sensitive 
to heat as to cold. 
Another discovery about skin enabled 
Dr. Hardy to devise a curious ‘“me- 
chanical man” for use in the calorim- 





eter tests. This was the fact that, as a | 


heat-radiating medium, skin is as ef- 
ficient as black paint. The scientist 
produced a metal tank approximately 
the shape and size of a human torso. 
This he painted black. After it was 
filled with water, he sealed it up with 
two electric lamps inside to warm the 
fluid and a small, electrically spun pro- 
peller to keep the water in motion. 
Placed in the calorimeter, the ‘“me- 
chanical man” radiated heat at approx- 
imately the same rate, for each square 
inch of surface area, as a normal hu- 
man body. It made long-range tests 
easy, and relieved the scientists of the 
monotony of long hours in the vault. 
By attaching a strip of moist, tan- 
colored leather to the side of the tank, 
Dr. Hardy produced an artificial “skin” 
which has sweating characteristics al- 
most identical with those of human skin. 
Other interesting bits of information 
about the reaction of our bodies to the 
rise and fall of the thermometer have 
been announced in recent months, aid- 
ing science in its appraisal of nudism. 
For example, when we are excited or 
nervous or afraid, experimenters have 
found, we literally get cold feet. Deli- 


cate electric thermometers show that | 


our feet, hands, and noses are colder 
than the rest of our bodies. 


GAIN, a rise of only three degrees 

in temperature, at one point in 

the scale, increases sweating fifty per- 

cent. In a room where the temperature 

drops from seventy-eight degrees to 

fifty-eight degrees, a nude person loses 

twice as much heat at the lower figure 
as at the upper. 

Not long ago, a back-to-nature fad- 
dist predicted that eventually a man 
wearing clothes on Fifth Avenue, in 
New York City, will attract as much 
attention as a man 
would today. The thorough tests of Dr. 
DuBois and Dr. Hardy, however, indi- 
cate that the prediction will never be 
fulfilled. For physical reasons, if for no 
others, man seems destined to continue 
as the animal that wears clothes. 














A YEAR’S FUN 


10° 


BUYS IT! 


Open the door to a fascinating hobby with 
the Stanley Plan Book. If you have a work- 
shop, you’ll enjoy making the articles listed 
— if you haven’t, you’ll want to. Plans are 
complete with full directions, measurements 
and list of tools required. Fully illustrated 
and simple to follow. Send 10c in coin or 
stamps. 


TOOL GUIDE 


“TELLS 
ALL” 


All that you want 
to know about the z 
use and care of tools 

— much of it new—is in this Guide. Your 
tools will last longer and work easier. 25¢ 
sent to-day may save dollars to-morrow. 

















STANLEY TOOLS 


106 Elm Street, New Britain, Conn. 











Full of beautiful things easily made— 
hard to find foreign woods — lovely 
crotch, butt, burl, fiddle back, etc 
eneers, panels and solid woods—ha.d 
to find hardware. How to make your 
own Venetian Blinds at 1/3 store 


. Scroll patterns. Inlay table 
Co 


Craftsman Wood Service Co. 
We Ship All Over the World 
2734 Mary Street Chicago 








SHIPS & FITTINGS 
Old sailing ships . . . modern 
fittings . . .sailing 
. Shaped hulls. 


\ essels - 


models 





, Send 10c for complete catalog, Nor- 
FREE mandie Pocket Coin and Baggage 
Tag included free for limited time. 


MODEL BUILDERS, a, : : Sanyal, | N. Y. 


NEW ‘OLYMPIC $5.95 


INTRODUCED AT 


CANDID CAMERA 


@ For Fast Action Pictures. 
@ Made to Sell at a higher price. 
@ High Power Fully Corrected 
Achromatic Lens. adjustable 
diaphragm stops at F.8, F.11, 
F.16 and F.24. @ Speed Shutter 
@ Cable Release. @ Telescopic 
View Finder @ Built in Tripod 
Socket. @ Takes 16 Clear, Sharp 
pictures on economical No. 127 
V.P. Film. @ Takes Natural Color pictures as 
easily as Black and White @® Order NOW for 
cel Introductory Price of only $5.95 Postpaid. 
C.O.D. if preferred, plus postage. @ Genuine 
Leather Every Ready Carrying Case only $2.00. 


CANDID CAMERA SUPPLY CO. Dept. P. S. 2 
303 West 42 Street, New York, N. Y. 
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hare 
and 
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10¢ 
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25¢ 
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NOW, MRS. MOUSE, FIND 
ANOTHER HOME...P.W. 
IS FILLING THIS CRACK! 








MAKES HOME 
REPAIRS EASY 


e broken chairs 

© loose casters 

@ holes in floor 

e floor cracks 

e loose drawer pulls 

e loose bathroom fixtures 


You can do an expert job of repairing 
with PLASTIC WOOD —the discovery 
that handles easy as putty and quickly 
hardens into wood. You can drive nails 
and screws into it—paint it—carve it. 
And the repairs are permanent, too. 
You'll be amazed! Paint, Hardware and 
10¢ Stores sell PLASTIC 
WOOD in 10¢ and 
25¢ tubes, and 
35¢ cans. 





































Quickly, permanently joins and 
repairs china, glass, wood, cel- 
luloid, etc. It’s Transparent— 
yet sets like granite. 

Also available in Metal color. 
Atpaint,hardware, 10¢ stores. 
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Home Chemist Becomes 


a Wizard of Glue 


(Continued from page 49) 


tried out more than 500 formulas. The 
problem was to produce an adhesive 
which would hold the metal tightly in 
place without “breathing” or forming 
blisters. Previous glues had held metal 
and wood together, but within a few 
months blisters, ranging from the size 
of a pinhead to that of a man’s hand, 
would begin to appear. Albrecht’s suc- 
cess came from adding to his mixture 
a relatively common ingredient which 
evaporates within a few hours. With- 
out this ingredient, the other chemicals 
refuse to unite. As the secret material 
disappears, the final glue defies analysis. 


HEN Albrecht produces a new 

glue, he puts it through a long 
series of tests to discover its character- 
istics. He finds out how it will stand 
heat, how it resists water, how it reacts 
to scratching and pressure. To test the 
metal glue which is being used at the 
New York World’s Fair, he cemented a 
strip of copper to a cellar door almost 
three years ago. Beside it, he put the 
date, June 6, 1935. Every few weeks 
since, he has tried to pry the metal from 
the wood with a penknife. It is, how- 
ever, still holding firmly in place. 

Part of the time, Albrecht is work- 
ing to attain general ends such as glues 
which will have new and needed prop- 
erties. The rest of the time, he is seek- 
ing to solve specific problems submit- 
ted by manufacturers. Here are a few 
of the requests that have come in dur- 
ing recent months: 

A contractor wants a new glue spe- 
cially designed for sticking glass bricks 
together in building new-type homes. 
A maker of engravings for printing 
asks for a bonding material which 
will enable him to cement the copper 
plates directly to wooden blocks with- 
out having to use nails. A manu- 


facturer of bathroom fixtures wishes to | 


glue shelf braces and towel racks direct- 
ly to tiling without using screws. A 
builder who has been having trouble 
with putty pulling away from the wood 
of window frames as the oil dries, 
wrote to Rowayton to see if the home 
chemist couldn’t provide a glue which 
he could mix with the putty to elimi- 
nate the difficulty. 


starting experiments with stain- 
less steel. A large tool concern had asked 
him to devise a bonding material which 
would cement thin sheets of the rust- 
proof material to cores made of cheaper 
metals. A strange request was made 
by a garment manufacturer. lie want- 
ed a glue that could be rolled out and 
cut into disks to form buttons! 
Several times, Albrecht has been of- 
fered financial backing for a large lab- 
oratory with elaborate equipment. But 
he sticks to his cellar workbench where, 
as the glue industry’s free-lance experi- 
menter, he has achieved a place of 
unique distinction. 


HEN I visited him, Albrecht was | 
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@“I work the night shift week in and week 
out,” says Paul Whiteman, King of Jazz. 
“My face has to be clean shaven. I can’t 
take a chance on misfit blades or faulty 
shaving methods. So I always use a Gillette 
Blade in a Gillette Razor. This combina- 
tion gives the closest, longest-lasting 
shaves money can buy!” 


& = @. 
REMEMBER IT'S YOUR FACE “¢ “ 
@ Why make your face + ponies ground 
for shaving experiments! Demand Gillette 
Blades. They’re precision-made to fic your 
Gillette Razor accurately! 


Try Gillette’s new Brushless 

Shaving Cream, made with 

peanut oil. It speeds shaving, 

tones the skin. You'll like it? 

Big money-saving tube 25¢. 
Frees, 






























Using Skid Chains | BP aM" AKCADE 
| . «> POWER 
TOOLS 


Just Check These 










(Continued from page 76) 











skids if you don’t watch yourself.” 
“Chains do act queer at times,” ad- 


mitted Gus. “The main trouble is, peo- 
LOW PRICES 


ple think that, just because they have 
hai Bench Saw with11” x14” table, 
chains on, they — turn cowboy and $11.00; Drill Press 15” high, $5.30; Lathe with 8” swing, 
the car won't slide. Naturally, you can’t | 30” between centers, $9.50; Band Saw 10”, $18.00; Beit 
; . Sander 4” x 4” drums, $8.00; Disc Sander 9” high, $5.00; 
§ € Oo ° ° 
jam on the brakes too sud denly = Jig Saw 15',” high, $5.30. Prices west of Rockies slight- 
around corners too fast. If one wheel | ly higher. Also other Bench Tools, Model Makers and { 


happens to lock ata point where there Accessories . .. all quality built for long service and 
accurate workmanship. If dealer cannot supply, order 


isn’t any cross link, the tires are bound | direct. Write for 

to slip. Chains are no free permit for | FREE CATALOG *°°77* i6.505,24h8 Shawnee st. 
reckless driving in any case, but you're You a ie ce eahciek ieee an Ge 

a darned sight safer with them than | deaves gorelae t cles. fee canetumies of. 
without them. And there’s plenty of fered to you in the New Classified Section in 
going, like the soft snow that you got POPULAR SCIENCE beginning on page 20! 


stuck in, where you just can’t navigate 
New Black & Decker | ““"""™ 50“ / 
‘ Son of 63s 


age . ND, as far as the racket goes,” 
Utili ty Power Drills continued Gus as he strapped his ona 
shovel back on the rack on the side of Potential Gasoline Mileag e 


the service car, “you can get rid of ACCORDING to an article by the 


aaa . | ” : +e ai ri resident of the world’s largest 
"he new Utility Power Drills are | most of it by fitting your chains with | iitcrresearch corporation, there 
spring spreaders. They'll cut down the | is enough energy in a gallon of 

gasoline if it were converted 100% 


designed for intermittent service, yet | noise and make your chains last longer. | in mechanical energy to run a 
four cylinder car 450 miles. 


; . “There’s one thing to remember, | jewG@as Saving and TOP-OILING 
have the same high power and high | though. If you do use spreaders, take invention Astonishes Car Owners 


P | Thi vel | he - re 
them off when you get stuck in deep | plished wonders in utilizing a por- i 
t 


torque as the heavier duty Black & snow. The extra slack in the cross links | ton of this waste energy. Itsaves 


gasoline, gives better aikenate, re- 
Decker Production Line Units. They 






































































r > ¢ ‘ j duces carbon formation, creates 
will let them take a better bite. If | tO Giver GIVES QUICKER 


chains are too tight and fit the tires too | STARTING, SNAPPY PICK-UP 
and a Smoother ay Motor. 






Saves many repair bi!! 


speed up and cut costs on hundreds snugly, they won’t grip at all.” Big Profits and Free ert To obtain national distribution 
as J - ° uickly, men are i t supp! 

° | What would you have done if you oo. tremendous demand. Pree samples furnished to workers, 

, ; > , , «RO “ ” tet i - ing offe 

of jobs now being handled by lower- | hadn’t had any chains to fit my car?” | Diamond @uelizer, Dept. 204, 600 High Si... Akron, Ohio 





asked Johnson. 


powered service drills—and have the “T’d have hooked on the tow car and Ship or Coach Model 8 


yulled you out,” grinned Gus. “That’s 
reserve power necessary to econom- | ! A : ; 
P ee . the easiest way. I only used the chains 


to show you they're good things to have 
along. There are all sorts of tricks you 
work in any shop or plant. Made in | can use to get a car out of deep snow. 

5,” 3,0 ae : The main thing is to remember that $6. QO) 5 3 and many others $1.00 to $6.00. 
78”, *4” and %” sizes. Mail the cou- | the rear wheels can turn independently, | MINIATURE SHIP MODELS, — NA.’ Perkasie.’ Pa. 
so there’s no sense doing something to te 

pon today for name of the nearest | one wheel if the other is going to the \Print YourOwn Tho 

“A couple of old potato sacks are labels, taper, exreniare tags, ete Wi 
. . Save money and time. Sold direct 

handy things to carry around with from factory only. Junior Outfit | 

Utility Power Drills—and the many | you,” Gus went on. “You can stuff them 





Make money building these beau- 
tiful ornaments. Hulls of Calif. 

Redwood, fully” shaped and all parts 
cut exactly to fit, including sails. Full 
instructions and drawings. Also 27 in. 
Queen Mary, $2.50; Santa Maria, May- 
flower, ete. $4.50; Constitution $6.00; 
Preston now $4.50, (reduced from 


ically handle the heaviest type of 





















dealer where you can see the new 


$8.85, Senior Outfits $12 and very | 
up. Do popular raised printinglike Don FR 





; down under the tires when your wheels Ty s Seles fon er eee. ase 3 

other Black & Decker Electric Tools | spin. They’re a help even when you're SV nse” i = ae 2 oe bound 
> r « © — VAS se ° e re alia 

using chains, and when they re not do- Exc ELSIOR catalog of outfits and all details, P Not 


that are “‘Helping Good Mechanics | ing active duty they’re mighty fine anti- —— ee E-33, Meriden, Comm om 











































































do Better Work.” rattlers for packing the tools in your ? $ ne 
tool compartment. ‘$ K j a & ; T S thin 
| MODEL vital 
Li 
eo no matter what you use,” con- ) $1.50 and up == fou & 
Sesihiaan th ae : , Also Blueprints—Woods—Tools— And hundreds of 
SY tinued Gus, as he stooped down and Seale fittings in White Metal, Brass onl enweult " -. 
started unfastening the chains on John- Send 15 cents (will be refunded) for this Catalogue to in 1 
son's car, “let a little of the air out of | (Q@ENE’S 32° 545723 STREET Bk 
W orld’s Large > Riiieaen of your rear tires. If they’re a trifle soft, Ce, ee | ing j 
~ d “ . ‘ a ¥ har 
| they'll offer more traction surface and CAMERAS iron 
PORTABLE ELECTRIC TOOLS = won't bounce and spin so much.” MOVIE tA AY ~ 
“Say, what in blazes are you up to, PROJECTORS ma 
| there?” bellowed Johnson when he real- Nationally Advertised! 10-Day Trial! No 
. ; Tron 
MAIL THIS COUPON NOW | ized that Gus was removing the chains. events trips,ete, Latest model MovieCamera: and h 
. “ ’ . Pr t 8M di6 For homes, bus!- gain 1 
j THE BLACK & DECKER MFG. Co., 1 Thought I'd better get these mud peas churches ste ieankduns, Abnameretlah | 
! 802 Pennsylvania Ave » Towson Md | hooks off your car before they put you Satished Customers thruout the World jecters SMALE N 
. , . e oO 8 "ro. y 5S) - 
i € © sicj ad > ie ret € DOWN PAYMENT. Bal AS LOW AS Oc A DAY. Wit 
| Please send me literature describing the new | wnt - agae cag . sts = me ete 5398 aaa BER’ * Boston. mass: 
| Utility Power Drill, and the address of my | mechanic with a chuc e. : : 
nearest Black & Decker Dealer. | “O. K., Gus. You win. But don’t rub 
A sei anieenanencrusdeseiitini j | it in,” grinned the car owner. “Just | to 7 
| leave those chains right on there and | wide 
| OOCUPAtlotiscecsscccccccesces ae | stick the pair on my bill. I guess the -Y Ber low anet dpite ‘ 
| Addre | | clatter of chains and a few barked Se ye er P yma 
GOP OBGe owen cocoons ccccescceceseeesccesceeess Ss eape xan shoe leather! 
| | | knuckles are better than ‘a cracked park. Cheat for getting to work : 
° ° 0 k delive s yleasure 
OS ee ae ee AT State-......-..... | | Skull and a ride in an ambulance.” spins. ote FREE BOOK! Sew your seal “New 
| 7 ror write for free book, full details t 
oem a a a ow oe oe oe ee oe oe oe oe oe a oe emit $125an DEAL RS: Write quick for Offer! 
THE CUSHMAN MOTOR WORKS ‘base. J-2 Lincoln, Nebr. 
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Don Russo swears Al! 
before Notary Public | 
For me time I had 
been sing weight, and 
aidan t have any pep or 
energy. Then my skin 
began to get pimply. I , 
looked so bad I was 4 
ashamed to go out and 
anybody. Then I 
1 advertisement of 


Ironized Yeast and 
thought I would try it. 
Insic f 3 weeks I saw 
mi n clearing and be- 
gan to gain weight and 
feel peppy again. In about 
3 months I gained 14 
poun and am now in 
fine ipe. My new hus- 
kin and pep has 
rou me lots of new 
friends, too. I never knew 
what a difference an im- 
proved appearance could 


ma mh @ person’s pop- 

ularit 
Don Russo, Phila., Pa. 
Sworn to before me 
Jos. E. Smith 
Notary Public 


Thousands Gain 10 to 25 Ibs. 
With lronized Yeast Tablets 


[f you're skinny and puny-looking, and consequently not 
very popular, here’s wonderful good news. You see what 
D n |! swears to under oath above. Then remember 
he ne of many thousands of thin, randown people 
could gain before, but who’ve put on 10 to 25 
pour f solid, naturally good-looking flesh—with these 
a new Ironized Yeast tablets. 
Not y that, but they’ve also gained naturally clear 
ealthy color, new pep and energy, new friends, 
_— times and popularity—often in just a few weeks! 
Be ts have discovered that hosts of people are 
1 { rundown only because they don’t get enough 
B and iron in their daily food. Without these 
ents you may lack appetite and not get the 
building good out of what you eat. Now 
us e exact missing elements in these new Iron- 
t tablets, 
qT made from one of the world’s richest sources 
of | building Vitamin B—the special yeast used 
im ma English ale. By a new costly process, this 
concentrated 7 times, taking 7 pounds of 
» just one pound of concentrate—thus mak- 
times more powerful in Vitamin B strength 
an ry yeast. Then 3 kinds of strength-building 
iron . inorganic and hemoglobin iron) and pas- 
teur lish ale yeast are added. Finally every 
bat Ironized Yeast is tested and retested bio- 
r its Vitamin B strength, This insures its 
uilding power. 
then, that these new easy-to-take little 
t tablets have helped thousands of the skin- 
vho needed their vital elements quickly to 
bain © ally attractive pounds, new energy and pep. 


7 7 
Make this money-back test 
' ery first package of Ironized Yeast you 
) eat better and get more benefit from your 
don’t feel better, with more strength, pep 
" f you are not convinced that Ironized 
es e you the pounds of normally attractive 
i—the price of this first package will be 
inded. So get Ironized Yeast tablets today. 


Special Offer 


‘ usands building up their health right away, 
of Inc aluable special offer. Purchase a package 
- ast tablets at once, cut out the seal on the 
wv it to us with a clipping of this paragraph. 
“WX | you a fascinating new book on health, 
. \bout Your Body.’”” Remember, results with 
sist package—or money_refunded, At all drug- 

{ Yeast Co., Inc., Dept. 452, Atlanta, Ga. 
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A turned book end with carved decoration 


TurnedWoodenBookEnds 


(Continued from page 89) 


cut in the center block as shown in one 
of the photos and use a wide chisel to 
remove the ends. Cut off the points as 
indicated and attach the metal parts. 
Either type of book end may be 
covered with leather. Stretch thin, tem- 
pered (moistened) tooling calf over the 
face of the book end and hold with pins 
until dry; then glue in place. Cover the 
inside of the blocks and the metal bases 
with lining leather. Punch, trim, and 
lace in the customary way (see P.S.M., 
June ’37, p. 94).—JOHN S. WILCOX. 








Western Stagecoaches 
Roll Again as Models 


ELLS-FARGO stagecoaches 
played a thrilling part in the de- 
velopment of the West. Because of their 
picturesque quality, they are fine sub- 


jects for the model maker. POPULAR 
SCIENCE MONTHLY therefore offers the 
following sets of blueprints showing 
how to make accurate scale models of 
two coaches and a covered wagon: 

Nos. 144-145-146-R. A Wells-Fargo 
stage (illustrated above) said to have 
been driven by “Buffalo Bill” Cody. The 
coach is 13 in. long. Instructions for the 
horses are included. Price $1.00. 

Nos. 115-116-117-R. The Diamond Tal- 
ly-Ho, a more elaborate Concord stage- 
coach, 20% in. long, without horses. 
Price $1.00. 

Nos. 118-119-120-R. A covered wagon 
23% in. long, without horses or oxen. 
Price $1.00. 
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The 
Mc CULLOCH 


For FORD 
V8 ENGINES 












PACKS A MIGHTY WALLOP 
OF COMMANDING POWER 


Enjoy a whole new world of ex- 
citing motoring pleasures—great 
thrills — fast getaway — com- 
manding power and flexibility. 
This new companion unit steps 
up the Ford V-8 engine to 124 
horsepower! Puts you in the clear 
in a jiffy when traffic is thick— 
makes you master of the open 
highway. You can step away 
from even the highest priced 
cars. You'll get a real kick out of 
this snappy, responsive perform- 
ance—and so will those who ride 
with you. And your gas mileage 
will increase from 7.3% to 19.7%. 


Hundreds of installations for Ford own- 
ers everywhere have established an un- 
beatable record of PROVED PERFORM- 
ANCE! Send coupon for illustrated liter- 
ature — or better still, 
order NOW! 






wTtoODAY! 






DEALERS! 
Write for Franchise 
Ts: SR SE ee mes Re we ee cee | 
McCULLOCH ENGINEERING CO., 


3228 N. 3lst St. Milwaukee, Wis. 
() Please send illustrated lftterature 
and complete information. 
[] Please rush .... McCulloch Ford 
V-8 Superchargers to me at once 


3 
Q 
i 
§ CIs GUE cctcccnansecse 85 h.p. motor. 
i 
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| Span the World with a 


Globe Receiver 


(Continued from page 108) 


Yew VXI 
cnuine SOUTH BEND 
WORKSHOP | ATHE 


LOW AS $6.00 A MONTH 











| operate the set, adjust the filament | 
rheostat to its half-way mark and reg- 
ulate the regeneration-control condens- 
er until a rushing sound is heard in the 
earphones. This will mean that the set 
is oscillating and ready for tuning. For | 





TERMS AS 










Operates from any 
ordinary lamp 
socket, 











A Back-Geared Screw- | 
Cutting Precision Lathe 
Weight 320 Ibs 





Less Motor Drive Be ie pT | 


No. 415-YA, 914” swing by 3’ bed Workshop Bench Lathe with $ | | 7 00 


Horizontal Motor Drive, 44 H.P. Reversing Motor, _— 
Belts, and Adjustable Belt Tension Countershaft...... 
($15.00 down, $6.00 a month for 18 aie’ | 





«| - Details ¢ Wy 





THE new 9-inch Workshop Precision Lathe matic Longitudinal Screw Feed to Carriage, | CARI ARD~, an 43 Cabinet 
is a back-geared, Screw Cutting Lethe, Precision Lead Screw for Cutting screw | arian “2 ~~ _ ‘ 
and has the same workmanship and mate- threads from 4 to 40 per inch, %{-inch hole oes ~~ a (MADE OF 
rials as our larger, more expensive models, through spindle taking collets up to 44-inch 


capacity. Takes 38 attachments for milling, 


It is designed to handle the finest, most pect ‘ ‘ 
= Md . grinding, draw-in Collet chuck work, etc. 


accurate jobs in manuferturing—in the tool 
room, in home workshops, and automotive Write for information on this lathe and 
machine shops. This lathe represents the larger sizes in motor drive and countershaft 
greatest value we have offered in 31 years of drive. Use the coupon shown below. 
fine lathe building. 

Features include Twin Gear Reverse to lead 
screw, Ball Thrust Bearing on Spindle, Auto- 











5 OTHER SIZES: 9”, 11”, 13”, 15” and 16” SWING 
IN ALL BED LENGTHS—PRICED $102 to $1500. 











Lathes Stocked in Principal Cities 


Chicago—C. B. Burns Mchry.,541 W. Wash. Blvd. 
New York A. C. Colby Mehry., 183 Centre 5t. 
Philadelphia—W. B. Rapp Mehry., 132 No. 3rd. 
L.. Angeles—Eccles & Davies Mch.,1910Santa Fe. 
Detroit Lee Mchry. Co., 6318 E. Jefferson Ave. 
Milwaukee—Voell Mehry. Co.,1533 No. 16th St. 
Boston— MacKenzie Mchry. Co., 36 Oliver St. 

Clev eland—Reynolds Mchry., 2034 E. 22nd St. 


- 
Write FOR THESE BOOKS 


“How to Run a Lathe” has 160 
ages with over 300 illustrations. 


Lathe shown below is No. 117-C, 16” x 6’ Quick 
Change Gear Underneath Belt Motor Driven Lathe 


with 1 H.P. motor. Complete as shown, s 
Weight | ae ag 969 


$97 down, $13.50 monthly for 22 months.) 




































Plans for the wooden globe pedestal and cabi- 
net, and the cardboard and aluminum chassis 





best results, try to keep the regenera- 

tion condenser adjusted at a setting ae. 

just below the point of oscillation. , 
For the antenna, a fifty-foot wire, 
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— and — 9 wee rigged outdoors and as far away as - 
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oe oe | - . . . 
= eee 819 East Madison St., side antenna is an important part of | 
Se: South Bend, Ind., U.S.A. any short-wav : Ai 
T Goodie — ee a y 8 or “wave receiver. 
« South Bend Lathe Works, 4 Bu 
: 819 E. Madison St., South Bend, Ind., U.S.A. . . i Met 
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e ». 33LB “How to Run a Lathe,” 25e O ULAR L” NC “8 
. N » I5Y & Workshop Catalog, Free P P IE E t 
- Easy Payment Purchast Plan mi 
= f Work ' A 
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_ eedeseonseeasoncoosoesoconeuneseoened page ta are indicated by the letters “ 
O C OPIES alongside the numbers below. To find 
‘5, OO IN your score, give yourself four points 
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mm Multi-Color Machine prints 


~— a 
2 tae ARC WELDER - ree |.) in 7 colors AT ONCE. No 


k \_IN YOUR SHOP. Lz —gF experience required. Fine 
/ ~S <4, 


“ money maker. Only $1.94 








for each one you had right. A total of 
¢ 80 to 92 is good, and from 92 to 100 is 
excellent. 





























TEN-DAY TRIAL complete. SAMPLES FREE! QUESTIONS 
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Guaranteed: 10 Months To Pay | Multi-Color 122 E. 25 St. New York 1. d 6. c ll. c 16. a 21. b 
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. ; a have found io 
microscopy a fascinating per- 
sonal home hobby. A new 20- 
page booklet tells what to look 
for through a microscope, how 
to begin your exploration into 
the mystic unseen world. Write 
for your free copy today 


At left, precision Bausch & Lomb 
Model R Microscope, 75 to 300 
power, with 455-page book, 
$21 Book alone, $5.00. Other 
microscopes, $ 14.5010 $774.50. 


BAUSCH & LOMB 


225 BAUSCH ST., ROCHESTER, N. ¥ 


BAUSCH & LOMB 
Vite tostae) J 3: 











OLAROID - Junior 


Microscope Set 
By converts any microsco; pe in to an efficient 
Bor ARIZATION MICROSCOPE, thus changing 
dull,drab, colorless objects intoa fairylandof color. 
Consists of analyzer and polarizer which slip over 
eyepiece stage, as indicated by ONLY 
arrows. Price includes booklet with full, 
slide- making direc tions. See your deal- $3- 50 


er or send check or money order to: 
e 
K ; 
. 




















60 POWER TELESCOPE $2.19 


VARIABLE EYEPIECE 20X-40X-60X 


NEW! Three telescopes in one. 3 different magni- 
® fic atic ons. 20 power for ultra-bright 
mages with 40 & 60 power for extra long 
range varanteed to bring distant 
objects, people, sports events, 
shit on, stars, etc., 
60 t » a8 close, 


Most pow- 
erful made for any- 
where. near the meaner. 

Can be collapsed to 
than ra foot in length. Multiple lone 
system. 3 . Objective in heavy brass 
mount. "Tresttene “nclede for using as a com- 
ound 4 le ae microscope. nee made. We pay the post- 
ay Or y $2.19 ddress Dept. 6: 


_BROWNSCOPE co., 5 W. 27th ST., NEW YORK 





SHIP MODELS 
Alabama 


Bu ule ‘1 of Capt. 
Met last pro- 
plete Kits 
ite parts for 
a beautiful 
nm f the famous 2 

A ima. We can also supply kits and parts, blue- 
pr d books for many other models. 64-page 
hically illustrated catalog mailed postpaid 
t of 15e coin. 


“MODE! SHIP SUPPLY CO. 





Dept. R Mineola, N. Y. 








Only achromatic (color-free) tele- 
scope made at the price. Brings far- 
away scenes and action to your eye 
—magnified 8 diameters and with 
sharp detail. Weighs only 6 oz. Fits 
pocket. Rust-proof nickel plating. 
Real buy at $3.75. Other models 
up to 45-power at $47.50. At deal- 
ers or direct, postpaid (or C.O.D.) 
Money Back Guarantee. Catalog 
Free! 


Just Out! 





)tieal Co., 798 Hudson Ave., Rochester, N. Y. 





RY, 1938 





















Rayon fibers, showing longitudinal striations 
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transparent, and details of fiber struc- 
ture are easier to see. 

Next, try xylol instead of water. 
Xylol is a common clearing agent. It 
also is a solvent for Canada balsam, 
which you use in making permanent 
slides of cloth samples. 

To make such a permanent slide, 
simply place the sample on the slide, 
loosen a few threads and fibers, and 
drop a little xylol on it. Hold the cover 
glass horizontal, and put just enough 
balsam on it to immerse the specimen 
completely. Lower the cover glass, bal- 
sam side down, on the specimen, and 
press it gently to spread the balsam. 
This treatment increases transparency 
of the fibers greatly—sometimes too 
much. 


N IMPROVED method of mounting 
that reveals surface details as 
well as internal ones better, was worked 
out recently in Germany. It employs a 
material called niglytin, a mounting 
medium containing a black pigment. 
Best results are obtained with only a 
few fibers of fairly uniform diameter, 
arranged so that they do not cross. The 
cover glass is pressed down until the 
fibers touch both it and the slide. The 
niglytin holds back much of the light 
that otherwise would pass around the 
fibers, but lets light pass through them. 
The effect is much like that obtained 
with dark-field illumination. 

If you want to stain textile fibers, try 
some of the textile dyes obtainable at 
drug stores. Standard microscopic 
stains that will work with animal and 
vegetable materials can be used equally 
well. Usually, staining is not necessary. 

Examination of such cross sections 
is important, in the accurate grading 
of wool. Wool from one sheep may con- 
tain fibers of uniform size, while that 
from another contains various sizes. 
Some strands may be oval, while others 
round. All these things affect wool 
quality. 

Wool and hair fibers are essentially 
the same. The term wool usually is ap- 
plied to the fleece of sheep, while hair 

(Continued on page 132) 





You have fire insurance. 


You don’t 
AND 


worry— 
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SEND FOR FREE BOOK 
—<—<=—=  —BE READY! 





| Every fire insurance policy 
| INVENTORY) | 


j 
and damaged property to 


states that you must make a 


complete list of destroyed 


receive settlement. Get this 
Sree “Household Inventory” 
booklet. It will help you list 











KEEP THIS BOOK 
A SASL PALE everything; room by room, 
a oe . 
perma prep before an emergency arises. 
Send the coupon. No obliga- 
a | tion. Address: 


AMERICAN INSURANCE CO, (Dept. 1112) 
15 Washington St., Newark, New Jersey 

Without cost or obligation, please send me 
a free copy of your booklet, “Household 
Inventory.” 


Name 
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Place____ State 
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AUTOMATIC TYPELESS PRINTER 
Amazing new Print-O-Press Stencil $1395 


Duplicator. Automatic feeding. Auto- 
matic inking. Full 8% x 14 legal 










size. Other models also, 

at world’s lowest prices. ~ , Complete 
Details free, also free 

— of “— 





d one. User- 
Agents" write. 


Professional Products 
Dept. 256, Silverton, 0. 


STOP Backtrackin if 


Haven't you often 


Order direct 














driven the wrong * A 
road and had to backtrack a 
many miles? The Hull 

Streamline Auto Compass always shows 
your direction of travel, prevents back- 
tracking, saves money and time for only 
$2.95 at your dealer. Two-piece model 
$1.95. Write for cireular. 


Hull Mfg. Co., P. 0. Box 246-E9, Warren, Ohio 
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YOU NEED THIS FREE 
HOME REPAIR BOOKLET 








Contains diagrams and REPAIRS 

: . . , baoo™ 

simple instructions for ii) 
. - a 

emergency and routine ca | 


repairs that every home lskeh, 
and auto owner can 
and should make him- 
self. Get a copy for 
your workshop. 














E thrifty—do your own 
repair work—and keep 
the money otherwise paid 
to plumbers, repair men 
and for new parts. 

With Smooth-On No. 1, 
you can stop leaks at joints, 
seams and cracks in pipes, 
boilers, heating systems, 
tanks, pails, auto radiators, 
water jackets and crank 
cases, tighten loose parts, 
reset stripped screws, bolts 
and nuts, and make dozens 
of other equally practical 
repairs—all at almost no 
cost, and in emergencies 
without the delay of wait- 
ing for outside help. 

Smooth-On No. 1 is ap- | 
plied without heat or spe- 
cial tools, hardens into 
metallic iron and holds 
permanently under any 


SMOOTH-ON 
SMOOTH-ON 






































smootH-On VK) pressure and on any 
“| metal, masonry, wood and 
™ tile. Leading power and 
——— ies industrialplants haveused 
}SMOOTH-Ors it for 35 years, and with 
@H this booklet as a guide, 
you can make equally 

L successful applications. 
When you know where 
and how to apply Smooth- 
=, On No. 1, you will make 





constant savings, Be pre- 
pared for many routine 
and emergency jobs. Ask 
us for the booklet and 
buy Smooth-On No. 1 in 
7-0z., 1-lb. or 5-lb. can 
from your hardware store. 







SMOOTH-ON MPG. CO., Dept. 58 


Jersey City, N. J. 


574 Communipaw Ave., 





Please send the free Smooth-On Repair Book. 
FO wececesiessawiasdabawraseadenceans . | 
ROI o.ci0ds asinncese da cesamnpenenacoin | 





SHOOT BENJAMIN GENUINE COMPRESSED | 
AIR PISTOLS 
WITH SAFETY 


For Target & Small Game—Economical- Ac- 
curate -Practical- Adjustable Force Amaz- 
ing Maximum Velocity Safe. Single Shot 
with Bolt Action—- Hammer Fire Hair Tet 
oT - cal iy Rd or BB Irice $7 
177 and ngle Shot Air Rifles $7. 
BB ‘Air Rifle $6 00- 25 Shot BB Repeater Air Rifle 
Dealer or Direct—No license re quired—SAFE he O ly 
Genuine Compressed Air Pistols & Rifles for Shooting BB 
Barnet. Full Details — Targets Free Write Today tor intreductors 













ot 
BENJAMIN AIR RIFLE CO.,853 Marion St., St. Louis, Mo., U.S.A, L 
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fibers include the hair from alpacas, 
camels, goats, and other animals. Most 
animals producing woolly fleece also 
produce some hair fibers. Thus the 
wool from sheep contains beard hairs, 
which are of different appearance 
under the microscope. 

Careful study of a typical wool fiber 
through the microscope will reveal 
many of the reasons why woolen goods 
are so desirable for clothing. You will 
see, as you look at a bit of wool at 
aLout 250 diameters, a cylindrical rod 
covered with fine, wavy lines. These 
are the boundaries of scales that form 
the epidermal covering. The scales, or 
flattened cells, overlap like the scales 
on a fish. Their saw-tooth edges, all 
pointing in the same direction, give the 
fiber a one-direction roughness that is 
a very valuable property. A wool fiber 
is much like a rat-tail file in construc- 


I 4 


‘ 





Magnified piece of a handkerchief made of 
natural silk. Note the looseness of the weave 


tion. Contrasting with wool fibers and 
their prominent scales are the hair 
fibers whose scales are difficult to see 
because they project so little. 

It is upon the scaly nature of wool 
that the highly important “felting” 
property depends. Felting simply means 
that the fibers interlock to make a 
dense mass. The action is hastened by 
warm water, soap, and friction. The 
water and soap soften the epidermal 
cells so that the fibers get a better grip 
on each other. That is why a woolen 
article may seem so much denser and 
stronger after being washed two or 
three times: the yarn has tightened up 
as a result of the felting action. Felt, 
as used in hats, is made by mixing rab- 
bit fur or other hair under conditions 
that make it unite into a mass. 


NSIDE the epidermal layer of a wool 
| fiber is the cortical region. This is a 
system of long cells that contribute to 
the fiber’s strength and elasticity. By 
careful focusing on a plane passing 
through the fiber, you may be able to 
see the lines marking the cell bounda- 
ries. Finally, in the center of the wool 
fiber is the medullary canal, in which 
pigment and granules frequently can 
be seen. Some wool fibers do not show 
these canals. The medulla, a tiny tube- 
like formation, takes up dyes and other 
liquids by capillary action. When wool 
(Continued on page 133) 
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Handiest electrical tester made; quickly locates troub 
in electric circuits, fuses, cut-outs, motors, radios, et 
as 1,001 uses for electricians or home, Tests any t 
one 110 to 550; tells A. C. from D. C. Excels ordinary 
clumsy test bulb. Fountain. oan size; with pocket clip 
Lifetime guarantee. 


L. S. BRACH MFG. CORP. 
P 57 Dickerson St. Newark, N. J. 


KINKADE GARDEN TRACTOR 


and Power Lawnmower 
A Practical, Power Plow and Cultivator for 
Gardeners, Fruit Growers, Truckers, 
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AMERICAN FARM MACHINE CO. 
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KNOTTING Square Knotting 


Belts, Purses, Dog Leashes, etc. Finest mate- 
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ge: ‘ A enclose 10c for ye Instruction Booklet 
SPECIAL i Oren: Our regular $1.00 Instruction Book 
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Construction Kits 


— THE LEADERS of all 
AERONCA 


Thi monet VALU 
is snappy low ony = je! is 
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But He Gained 30 
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Kelpamalt.. Now 
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Read This 
Actual Letter: 









Kelpamalt 
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tlemen: 
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t knew why. I was ashamed 
vy skinny body. I was nerv- 
too. Even when I went to 
n or to picnics in summer, 
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es rolled up like the other 
ows did. A few months 

xo when I was up town I Posed by 
ped on a pair of scales. Professional Model 

I weighed about 120 lbs. and me a young man go- 





z on twenty. I thought of the future—would I 
iys be skinny? I had seen Kelpamalt advertised 
the papers and magazines so I bought a bottle. I 
sure amazed at how much I gained and how much 

r I felt. I bought four more bottles. Over two 


hs have passed. I have gained better than 30 
ds. You don’t know how much better I feel and 
nd how thankful I am for what Kelpamalt has 
for me. I would not take a hundred dollars for 
Kelpamalt has done for me, if I could not get 
ore 
I am going to thank Kelpamalt and the Kelpa- 
I Company for what their sea minerals have done 
Lester D. Curless, Astoria, Ill. 
I imalt has proven itself so effective as a weight 
trength builder because it helps supply the iron, 
and vitamins vitally necessary for you to get 
il good out of your food. Your own doctor will 
« this way. Costs but little to use and is sold 
xood drug stores. 


Kelpamalt Za 
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Vest 20th St., N. ¥. C. 
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does not dye well, the canals may be 
closed as a result of contact with lime, 
or some other cause. 

Cotton is the hair from around the 
seed of a cotton plant. While such a 
hair is growing, sap is circulating 
through it. When it is ripe, the sap flow 
ceases, and the hair walls collapse, per- 
haps from vacuum action. This con- 
verts the hair into a flat ribbon, which 
shrinks and twists as it dries. Thus, 
under the microscope, a cotton fiber re- 
sembles a ribbonlike shaving that is 
very much twisted. The medullary ca- 
nal is usually visible. 


ITTLE or no twist may mean several 

things. The fibers may have been 
dead or unripe when picked, or they 
may be mercerized. In the process of 
mercerizing cotton, the cuticle or outer 
layer is dissolved away with strong 
alkali. The cell walls swell and expand. 
Because the cloth is under tension dur- 
ing the process, much of the natural 
twist of the fibers disappears. Mercer- 
ized-cotton fibers appear, through the 
microscope, as smooth cylinders with 
considerable luster. 

Linen is the strong bast, or woody, 
fiber obtained from a flax stalk after 
the bark has been removed. Under the 
microscope, the cylindrical fibers look 
very much like tiny stems of glassy 
bamboo. They are marked at intervals 
by fine cross lines and sometimes by 
small notches. 

Silk can be distinguished from all 
other textile fibers of natural origin by 
the absence of cellular structure. A 
strand of natural silk consists of two 
threads cemented together. The silk- 
worm produces the strands by ejecting 
a transparent fluid from two gland 
openings beneath its lip. As the two 
strands are formed, they are cemented 
together to form one. Silk fresh from 
the coccon is covered with silk gum, 
which is removed by boiling. This leaves 
the characteristic silk strand visible 
under the microscope, an almost endless 
cylinder, transparent and lustrous. 


AYON, an artificial silk, is made by 
squirting cellulose preparations 
through small orifices and hardening 
the resulting strands by chemical action 
as they are formed. These strands look 
like tiny glass rods or ribbons, and fre- 
quently have lengthwise striations, or 
parallel grooves. They are distinguished 
from genuine silk by the absence of a 
dividing line and silk’s high luster, and 
by the presence of occasional specks, 
granules, and air bubbles. 

As an amateur microscopist, you 
have a special reason for learning to 
know cotton and wool fibers when you 
see them. Stray ones from your cloth- 
ing have a habit of turning up under 
cover glasses, no matter what you are 
trying to examine. If you know these 
fibers, you won’t mistake them for 
something else. 








Now you can shave 
as you please, when 
you please, where 
you please. No need 
to “get ready” with 
CLIPSHAVE, for you can 
shave anywhere on a second’s 
notice. . Just plug CLIP- 
SHAVE in any AC or DC 
electric socket. No bother 
with blades, brush or. lather. 
Cuts and sore skin are elim- 
inated, too. 


CLIPSHAVE’S V-shaped 
notches permit every type of 
hair to enter and be shaved off 
skin-close with amazing 
specd. Itsvibrationless,triple- 
impulse motor is a triumph of 
precision and power. The 
two outside shaving edges 
trim sideburns, mustaches and 
beards with hairline accuracy 
and give you double shaving 
action—in both directions. 
CLIPSHAVE is clog-proof, 
self-cleaning and fully guar- 
anteed. It is as economical 


to operate as 
*10 


it is to buy. 


i> 





If there is no dealer near you, write Clip- 
shave, Inc., Dept. 8S, Port Chester, N. Y. 


Price in Canada—$11.50 
Victor A.Smith, Ltd., Lumsden Bidg., Toronte 


Listed In the U. S. by Underwriters Laboratories and approved 
for sale in Canada by the Hydro Electric Power Commission of 
Ontario. Pats. No. 2,077, 367and 2,078,896. Other patents pending. 
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BARGAINS AND FUN 
FOR ALL THE FAMLLY 


OU'RE MISSING 

SOMETHING if 
you don’t have 
Wholesale Radio's 
new catalog around 
the house. Big as a 
magazine, handy as 
a calendar, the 1938 
edition is now ready. 4 
Send for it. It's FREE! 
The whole family will marvel at the bar- 
gains we have packed between the 
covers. Lafayette Radios — a model for 
every purpose and every purse. Elec- 
trical appliances, experimental parts, 
“gadgets” and tools for workshop and 
kitchen. Prices? Let the Wholesale Cata- 
log show you how low they are! Get 
your copy now! Simply mail the coupon. 


LAFAVETTE 3 TUBE 
A.C. 2 BAND SUPERHET 


















mopet-b21 ONLY To give you an idea of 
what the catalog con- 

tains, here is America’s 
11475 newest radio sensation— 
WEtiTe Lafayette Model D21. 
Everywhere people are 
talking about its amazing power, about the 5 
big latest type sensitive tubes that “sound like 
seven,” about this receiver’s automatic vol- 
ume control which overcomes blast and fade— 
about its rich walnut cabinet and streamlined 
styling. Read about Model D21 and the 70 
other brilliant new Lafayettes in the catalog. 


30-DAY FREE TRIAL OFFER 


Yes, you can send for a Lafayette and try it. 
If, within 30 days you are not satisfied, return 
the set and your money will be refunded. 


BEFORE YOU BUY ANYTHING 
IN RADIO SEND FOR THIS 


FREE CATALOE 


WHOLESALE RADIO SERVICE * 


NEW YORK,N.Y. CHICAGO, ILL. ATLANTA, GA. 
100 SIRTH AVENUE Ol W. JACKSON BVO OS PEACHTRER STREET 


BOSTON, MASS. @ BRONX. N.Y. @ NEWARK.N.J. @ JAMAICA. L. I. 


























gu WHOLESALE RADIO SERVICE CO., INC. 
fj 100 SIXTH AVENUE, NEW YORK, N. Y. 
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Crime-Detection Tests 
for the Home Chemist 


(Continued from page 101) 


make the prints stand out very clearly. 
Identification of blood spots or stains 
often may solve a crime. Chemists usu- 
ally employ a substance called benzi- 
dine for the test. They dilute the sup- 
posed blood, or wash a suspected stain 
upon a piece of cloth with a few drops 
of water, and add several drops of or- 
dinary hydrogen peroxide to the diluted 
blood or the washings from the cloth. 
Then they add several drops of a sat- 
urated solution of benzidine in glacial 
acetic acid. A bluish-green color de- 
velops if the substance is blood. 


OU can try the same test upon a 
bgt removed from a cut finger, 
or a handkerchief used for a nosebleed 

or if you have the misfortune to cut 
yourself while shaving, you can turn it 
to your advantage by saving a drop of 
blood for your experiments. Instead of 
benzidine, if you prefer, you can use a 
reagent prepared from phenolphthalein 
for the test. To make this, dissolve one 
gram of phenolphthalein and twenty- 
five grams of potassium hydroxide in 
100 cubic centimeters of water, and 
boil the resulting solution with a quan- 
tity of zine dust until the fluid is color- 
less. When you add several drops of 
this reagent and one or two drops of 
hydrogen peroxide to a diluted drop of 
blood or to washings from a bloodstain, 
a pink or red color will be produced. 

Another test for blood is a spectacu- 
lar one, for it makes bloodstains glow 
in the dark as if afire! This method 
makes use of the chemical called 3- 
aminophthalhydrazide—‘“luminol” for 
short—-whose possibilities for other ex- 
periments in making substances lumi- 
nous were described in a recent issue 
(P.S.M., Oct. ’37, p. 80). 

To make this blood-detecting reagent, 
dissolve one tenth of a gram of luminol 

or a fragment about the size of a BB 
shot—in a fluid ounce of water, which 
has been made alkaline with about half 
a gram of sodium hydroxide, potassium 
hydroxide, or sodium carbonate (wash- 
ing soda). Shortly before you are ready 
to use the preparation, add several 
drops of ordinary drug-store hydrogen 
peroxide. 


PPLY the luminol reagent to a piece 
A of blood-stained cloth with a med- 
or a perfume atomizer, 
and darken the room. You will see the 
stain glowing with a beautiful blue 
light. Investigators have found that 
this reagent will not produce the lumi- 
nous blue display with stains caused by 
other substances, including oils, waxes, 
coffee, and various agricultural prod- 
ucts, and the test apparently is infalli- 
ble for blood. 

Can you tell a counterfeit quarter or 
half dollar from a genuine coin? Even 
if your eye is fooled, a simple chemical 
test will distinguish them. In a fluid 
ounce of water, dissolve twenty-four 

(Continued on page 135) 
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Lidhed DRILLS— GRINDS—cARves 
30 DAYS SANDS—SAWS-—SHARPENS, etc. 
The new WHIZ ELECTRIC TOOL 






is the handiest power tool ever 
made. A real russed | tool for both 
ower and precision work. Uses 50 
different accessories, instantly i inte rchange- 
able. sangiee aor mate rial: ~ Ee Weeds - 
las xla PER- 
FORMS JOBS Mpossipi E wiTh ‘OTHER 
TOOLS. Plug into any socket AC or DC, 110 volts. Powerful, tri 
ple geared motor. Chuck 4’" capacity. "Ball bearing thrust. 
SENDNOMONEY: Pay pee st FREE! Accessory outfit including set 
man on delivery only $6.9! of drills, mounted ’ grinder, sand 
Try 30 days at our risk. lf ing discs, mandrel, cutting wheel: 
not 100% satisfied, your full mounted brush, etc. (Regular value 
money returned. $2.00) FREE with each outfit ordered 





PARAMOUNT PROD. CO. Dept. 2-C, 245 Broadway, New York 











‘EXPERIMENTERS 


fj SPECTROSCOPE for chemical analysis, showing 
countless lines of sun and ores, with chart to identify 
Sioments and book of 120 experiments .50 





» TELESCOPE clearly showing moon craters..$1.00 
STROBOSCOPE w ith 110-volt motor, neon lamp, and 
G book of 100 experiments and optical effects 1.00 


MAGIC ROD glows in the dark in six colors.$1.00 
tiecrric FUN! Book of 200 stunts, 110 volts: de 
sc cae arcs, motors, window displ ays, ma uc 
tricks . 
SPINTHARISCOPE: See sioms explode |... $2.00 


Cutting & Sons, 28 S St., Campbell, Calif. 








CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send 5¢ for Catalog CP1 
BIOLOGICAL SUPPLY COMPANY 


1176 Mt. Hope Ave. 
eo 
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\ LABORATORY APPARATUS 

BIOLOGICAL SUPPLIES 

MICROSCOPES 

fa] \ TELESCOPES 

CHEMICALS 
New complete 32 page catalog lists } 


hundreds of items of interest to 


fie amateur and professiona! experi- 
menters Save Money—Buy Di- 
rect. Send now! It's FREE and crammed 
full of bargains and valuabieinformation 













_4.H. WINN MFG. CO., Dept. 102, 124 W. 23 St., New York 


EXPERIMENT 
xKiT 


$3:99 


Radio-Electrica 


25 pieces genuine commercial 
apparatus with illustrated man- 
ual! Build radio circuits, 110-volt 


motor, extension phone, thief 


detector, are light, arc furnace , electric 

stove, generate ultra-violet rays — and 

Scores More 

SAVE 60% ! Send only $3.99 for kit 
nd 6 Radio-Electrical 


books (value over “310 Money back if not 


pleased. Order TODAY! 


ELECTRICAL SALVAGE CO., Box 524-63, Lincoln, Nebr. 





Nation-wide markets waitir a 
for all you can ship. Sell to us also 


y 
/ WE BUY seer tigen “ 20,000 


ees yearly. Rtart with a sma iP ond 





. marsh, lowland. Free book show ch 
Men & Womenstarting in every state and Canada. See what < others are 
doing. Send no money! Just write your name and address on a post- 
card and get our special offer to beginners. Write today 
American Frog Canning Co. Dept. 144-BB) New Orleans, La 


WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This brand new manual shows you how to 
do every kind of wood carving. How to 
carve jewel boxes, picture frames, trays, 
chests, furniture, etc. How to do chip 
carving, level surface carving, incising, 
carving in relief. Carving human and ani- 
mal figures in the round completely ex- 
plained and simplified. 256 Pages. Fully 
illustrated,—full cloth bound. Send only 
$2.00 and your copy will be sent postpaid, 
or order COD plus postage if you wish. 
Money back if not satisfied. 


Popular Science Monthly—Dept. 28 
353-4th Ave. New York, N. Y. 


CHEMICALS 


C. P. Grade— 
Generous Quantities 
big "fully illustrated valuable 


c . in glass cont ditionall 
Ps catalog—a real 25c handbook. 
Equip a complete home or pro- 
fessional laboratory with chemicals, apparatus, mi- 
croscopes and instruments at real bargain prices. Save 
money! Send 3c for postage. Get your copy NOW! 


KEMKIT SCIENTIFIC CORP. 
397-A Bridge St. Brooklyn, New York 
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Crime-Detection Tests 
for the Home Chemist 


(Continued from page 134) 


erains (about 1.6 grams) of silver ni- 
trate crystals, and thirty drops of 
trong nitric acid. A drop of this re- 
agent leaves no stain on a genuine sil- 
ver coin, but discolors a counterfeit at 
the spot where the reagent is applied. 

To curb the activities of petty 
thieves, a simple chemical trick has 
been found effective. Handles of desk 
lrawers and cupboards subject to pil- 
fering are dusted on the under side, 
where it will not show, with a brilliant- 
ly-colored, powdered dye such as mala- 
chite green, gentian violet, or magenta 
fuchsin. A person who does not know 
where they have been applied is sure 
to come away with fingers stained by 
the telltale dye. Thus the real culprit 
is quickly identified, and innocent per- 
sons are cleared of suspicion. 


YES of the kind just described are 
D widely used in microscopy, and are 
obtainable from many dealers in chem- 
ical and biological supplies. They are 
solid chemicals—not liquid—and may 
be applied to any surface such as a 
drawer pull with a wad of absorbent 
cotton, attached for convenience to a 
tube thrust through the cork of the bot- 
tle containing the dye. The stain left 
upon the skin by such a dye is almost 
impossible to remove at once, even by 
the most strenuous scrubbing, as any 
professional worker with these materi- 
als—and his family—will be ready to 
testify. It behooves the user of this 
scheme, like anyone else who sets a 
trap, to beware of being caught in his 
own snare, 

Few amateur chemists are likely to 
become toxicologists who must test the 

tal organs of murder victims or sui- 
cides for traces of arsenic poisoning, 
a tiny particle of some arsenic 
chemical, or a garden spray known to 
contain arsenic, will serve to demon- 
strate the principle of the method. You 
can also detect any of the poison that 
may have been left upon an apple in 
Spraying, by washing the apple with a 
fluid ounce of a solution of soap and 
sodium chloride, and using this solution 
for your test. 


but 


T ) A flask with a one-hole stopper, 
attach a vertical glass tube about 
half an inch in diameter, or a chemical 
drying tube like the one suggested for 
the iodine-vapor pistol. Place a wad of 
absorbent cotton, not packed very tight- 
ly, in the bottom of the tube. Then 
Stuff a few sheets of filter paper into 
the tube and wet them with a solution 


of lead acetate, made by dissolving 
about one gram of lead acetate in twen- 
ty cubie centimeters of water. Use just 
enough of the solution to dampen the 
Paper thoroughly. The top inch of the 
tube should contain a little funnel- 
Shaped or cup-shaped piece of filter pa- 
per soaked with a strong solution of 
sil 


nitrate, or containing a crystal 
(Continued on page 136) 
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DRIVE 
990 
TILTING 
ARBOR 
SAW 
$72.30 


(without 








motor unit) 


The tilting 8” blade gives you full 2” 
depth of cut, at any angle. The big ta- 
ble is always level; unwieldy stock is 
easy to handle. And the new Geared 
Motor Drive assures increased power 
transmission to the saw blade, prevent- 
ing stalling even under heavy cuts. Pre- 
cision controls, sealed ball bearings, 
handy control switch. The 1100 series, 
with 10” blade, also available at 
$107.25 (lessi motor unit) 


DIRECT DRIVE MJ917 JIG SAW 
$48.50 


The combination of the three most out- 
standing features since the invention of 
jig saws makes this machine a pleasure 
to operate. Direct Drive—built-in drive 
means more power, no belts to slip. 
Fingertip Speed Control—a flip of a 
switch from low to high speed while 


running. Motion Blade Tensioner— 
permits accurate tensioning of blade 
while in operation. Same model with 


single speed (774) priced at $38.50. 


Dinget D™ ‘ 


BY DRIVER 


Direct drive, from motor to saw blade, without 
belts or pulleys—saves up to 40% of your motor’s 
power formerly wasted by belts. Efficient, sturdy, 
and economical to operate. 





Driver makes three lines of lathes, bench saws, band saws, jointers, 
drill presses, flexible shaft grinders, bench grinders, surfacers, and 
a complete line of motors and accessories. Send for your 1938 
Driver Catalog and examine the many features of the year’s 
most important tool developments. Walker-Tutner Co., Inc., 
228 South Ave., Plainfield, N. J. 











Many a bargain-buy in the New 
Classified Section beginning with 


this issue. See page 20. 
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This New Electric Arc Welder is 
made possible by the invention 
of a low voltage carbon. Auto 
batteries may be used without 
removing fromcar. Uses about 
same current as four headlight bulbs. Can be 
usedon110 Volt electric light socket or 32 Volt 
electric light plant by ams a Trind! Con- 
verter tn piace of battery. Broken parts are 
( SIMPLY MELTED TOGETHER by the 
wane HOT electric arc, in just a fewsec- 

= onds. Produces about 7,000 degrees heat. 
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TURN TREES INTO MONEY WITH A BELSAW! 


Three capacities: 10, 14 and 20 
feet. Accurate set works, pos- 
Hand or power 
feed. Runs on low power— 
owners use old auto engine. 
r itself quick!y—thousands in com- 
ZG Y meen’ service, everywhere. Write for free 
“| lumber handbook and catalog of mills, supplies, 
tools, saw blades and woodworking equipment. 


BELSAW MACHINERY Co. 
846-G Davidson Bidg., Kansas City,Mo. 
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VACU-MATIC proves itself on every cate VACU-MATIC is entirely different! lt operates on the su 
It is guaranteed to give worthwhile gas sav- 
ings, quicker pick-up, and more power or it costs 
You can instantly tell the differ- 
ence in motos performance — 


WITH AE | 


UPERCHARGE 


PRINC PLE 


on ” SAVES GAS 


T LAST! Automotive engineers have smashed down the 


barriers to perfected combustion! The new VACU- 
MATIC solves the secret of greater power, putting new life and pep 
into motors, adding mileage to every gallon of gas split-second 
pick-up, sensitive accelerator response, quicker starting, greater speed 


and smoother running. 
~ Nothing Like It! 





Gas Savings 
per-charge 
principle by automatically adding a charge of extra oxygen, drawn 
free from the outer air, into the heart of the gas mixture. It is entirely 
AUTOMATIC and allows the motor to “breathe” at the correct time, 
opening and closing automatically as required. It is so simple it will 


in cash savings on 
amaze you—so practical it will save many dollars on gas costs. 


Fits All Cars os —: 
VACU-MATIC is constructed of six “FREE OFFER COUPON— — 
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VACU-MATIC offers a 
splendid opportunity for 
unusual sales and prot- 

Valuable terri- 


to regulate. 


parts, assembled and fused into one ] 
unit, correctly adjusted and 7617 - 35 
sealed at the factory, Nothing | 


installed in ten minutes. 
You owe it to yourself to 
know all about this remark- 


able discovery. 
coupon now—today ! 
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THE VACU-MATIC COMPANY | 
24 W. State St, Wauwatosa, Wis. 
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ITS SO HARD TO 
PLAN MEALS 
FOR JOHN. HE'S 
SO AFRAID OF 
GETTING ACID 
INDIGESTION. 













™ TELL HIM TO 
CHEW TUMS 
AFTER MEALS. 
THEN HE CAN EAT 
THINGS HE LIKES 
WITHOUT FEAR. ki 


NO NEED TO FEAR 
ACID INDIGESTION NOW 


ES—TUMS, a remarkable discovery 

brings amazing quick relief from indiges- 
tion, heartburn, sour stomach, gas, and con- 
stant burning caused by excess acid. For TUMS 
work on the true basic principle. Act unbeliev- 
ably fast to neutralize excess acid conditions. 
Acid pains are relieved almost at once. TUMS 
contain no laxatives; no harmful drugs. Guar- 
anteed to contain no soda. Over 1'4 billion TUMS 
already used—proving their amazing benefit. 
Try TUMS today. Only 10c for 12 TUMS at 
all druggists. Most economical relief. Chew like 
candy mints. Get a handy 10c roll today, or the 





















three roll economy package with metal con- | 


tainer for only 25c. 





TUMS FOR THE TUMMY 
, 1N ACID INDIGESTION 
Bevcmecee Six-color 1938 Calendar-Ther- 
mometer. Also samplesof TUMSand NR. 


FR IEE Send stamp for packing and postage to 
ewis-Howe Company, Depi, 32-8-9, St. Louis, Mo. 
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Crime-Detection Tests 
for the Home Chemist 


(Continued from page 135) 


of silver nitrate over which several 
drops of water are poured. 

In the flask itself, place some dilute 
sulphuric acid and pure zinc metal. 
Heat the flask with an alcohol lamp or 
the low flame of a Bunsen burner, to 
start the formation of hydrogen gas by 
the action of the acid on the metal. If 
your zinc is too pure, the acid may not 
attack it; in this case, add a drop of 
copper sulphate solution to the acid in 
the flask. Once the evolution of hydro- 
gen gas has well begun, remove the 
flame, which no longer is needed, and 
let the chemical action proceed of its 
own accord for several minutes. 


F THE paper cup that you have wet 
| with silver nitrate shows no discolor- 
ation at the end of these preliminaries, 
add the substance to be tested for ar- 
senic to the flask—a known arsenic 
chemical, the wash from an apple, or 
a sample of garden spray., Any arsenic 
that the test specimen may contain will 
combine with the hydrogen gas that 
you are generating, and arsine gas, a 
compound of arsenic and hydrogen, 
will be formed. It passes up through 
the lead-acetate paper, which removes 
any hydrogen sulphide gas that might 
also be produced in the reaction and 
interfere with the arsenic test. Finally 
the arsine gas comes in contact with 
the silver-nitrate test paper, with which 
it will react. If the paper becomes yel- 
low, brown, or black, therefore, the sub- 
stance you have added to the flask con- 
tains arsenic, the depth of the shade of 
the test paper depending upon the 
amount of arsenic present. 

In case you should find the paper cup 
already discolored before you add the 
test sample to the flask, then arsenic 
is present as an impurity in the zinc, 
the acid, or both, and you will have to 
obtain purer, arsenic-free chemicals to 
test for arsenic in anything else. 


ERCURIC chloride can be used 
M upon the test paper in this ex- 
periment, instead of silver nitrate. In 
this event, the best plan is to impreg- 
nate the paper beforehand with a solu- 
tion of mercuric chloride, and dry it 
before you place it in the tube. Like 
the silver-nitrate paper, it will be dis- 
colored either by arsenic in the test 
specimen or by arsenical impurities in 
the chemicals used, and again the pre- 
liminary “blank experiment” without 
the material to be tested serves as a 
check to show where the arsenic really 
is. 


Preservative from Cheese 


AN enzyme in ripe cheese, when 
added to foodstuffs containing oil, will 
prevent them from turning rancid, ac- 
cording to a recent discovery by M. R. 
Coe, of the U.S. Department .of Agri- 
culture. 
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A brand new Evinrude .. . 
amazingly light, handy and 
powerful. Literally packed 
with big-value features in- 
cluding famed Hooded 
Power — Evinrude Co- 
Pilot — Underwater 
Silencing. Starts in- 
stantly! — spins into 
action with a flick of 
the starting cord. Runs 
three hours on a single 
fill—and costs less than 
3¢ an hour to oper- 
ate. Send for catalog! 
ELTO PAL only $37.50 
Elto PAL (built by Evinrude) 
weighs only 14 pounds, and 
drives boats at twice the 
speed of oars. Elto ACE, 
$47.50—the husky Handi- 
twin, only $67.50. Each a 
stand-out value in its 0 
FREE CATALOGS! Write 
1938 Evinrude and Elto vivo 
logs, Boat Directory and Boat- 
and-Motor Selector. All free 
Address EVINRUDE MOTORS 
6267 N. 27th St., Milwaukee. 
PRICES F.O. B. FACTORY 


EVINRUDE OUTBOARD MOTORS 


tors fom FREE WIND 
money making for others. Dime brings 
complete building plans and 1938 catal« gue 
listing over 500 windcharger elec. items. Most complete windchar 
— og; welders, electric fence, ete., 50 other generator changes ir 
6-12-32 and 110 volt plants. Satisfaction guaranteed or dime refund: i, 
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A REAL Photo Enlarger that does fine 
work. Focuses automatically. Also COPIES 
and has a Contact Printer and Retouc ping 





Table. ee oass* fee. Only $5 
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New York 
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Man Fights the Rat 


(Continued from page 53) 


errifying rat menace? A New York ex- 
vert in rat control explains that prac- 
tically every warehouse, factory, office 
juilding, apartment house, power plant, 
ind railroad station employs extermin- 
itors to keep the premises rat-free. 

Commonly used poisons include phos- 
phorus, arsenic, squill, and a thallium 
preparation, although many experts re- 
fuse to use the latter, since there is 
said to be no known antidote in case a 
human being should swallow some by 
iccident. Luscious tidbits of poisoned 
bait are placed near rat holes and run- 
vays, always hidden within paper bags. 
Curiously enough, rats prefer to hunt 
food that is hidden rather than to eat 
what is left in the open. 


QUILL, made by powdering a Europ- 
pean plant bulb, is used in many 
cases where domestic animals might 
get at the poisoned bait. This substance 
in be employed safely, because a rat 
has a “one-way” throat and is unable 
to disgorge anything it swallows. In 
quantity, squill is an emetic, and if 
eaten by a dog or cat will be quickly 
thrown up. Rats, however, cannot rid 
hemselves of it, and so they die. 

Cyanide gas is employed wherever it 
is possible to seal an infested area com- 
pletely. This method is used on ships, 
which are required by law to be fumi- 
gated at least twice a year. 

Rat boards are an excellent substi- 
tute where, for one reason or another, 
poison is not advisable. These are mere- 
ly stout boards fastened down over rat 
runways and near rat holes. Their sur- 
faces are covered with a layer of soft 
but very adhesive glue that catches the 
rodents just as fly paper holds insects. 

ipping is the least satisfactory of 
all rat-catching methods, experts de- 
clare, for when one rat is caught his 
comrades are canny enough to avoid 
the snare. Many rats are quick enough 
to snatch the bait off a spring trap 
without being caught in the jaws. Ac- 
cording to Dr. C. K. Stewart, director 
of rodent control for the Los Angeles, 
Calif., health department, rats have 

n known to jump back and forth over 
traps until their tails released the 
Springs, and then chew up the bait at 
their leisure. If its tail gets caught, 
the rat will gnaw it off and escape. 


C) NE of the most recent developments 
in the war on rodents is reported 
from Europe. Health officials ‘there are 
disposing of rats by spreading among 
th the virus of a disease that is said 
to kill the animals by the thousands. It 
iS believed that the disease employed is 
contined solely to rodents, but because 
is a remote chance that it might 
Spread to other forms of animal life 


and even to human beings, the U. S. 
Pu Health Service has so far for- 
bidden its use in this country. 


ietimes a new system for kill- 
Ing rats is stumbled on by accident. 
In a large bottling factory, for example, 

(Continued on page 138) 
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, 3 Man Fights the Rat 
WHERE THERE’S SMOKE (Continued from page 137) 


WE Fi e ! NG ? | a workman left a bag of grain behind a | 
TH ERE MAY e | vat of water, the surface of which was 
covered with soaking corks, several 
layers deep. One morning, the worker 
| was amazed to find the vat full of 
drowned rats, which evidently had tried 
to use the buoyant corks as a surfac¢ 
over which to reach the grain. The 
corks held the tentative weight of one 
foot, but when a rat placed his entire 
weight on them, he was unceremonious- 
ly dumped to his death in the vat. 
Such mistakes are rare among rats, 
however, for the rodents show amazing 
ingenuity in accomplishing their ends. | 
A story is told of a band of rats that 
HE BLEW UP and fired the poor attacked a piece of meat hanging on a 
guy. George was sure out on a hook in a butcher shop. Unable to reach 
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low got ; iff of George’s yIpe . Se a es 
se. gt tae Geauee mae limb—said he'd trusted that pip: | it by ordinary means, they formed a 
—— ay it 4 esti to fi ll his for years—and now It proved his | rough pyramid by piling onto one an- 
neenes, Oe Ww AL ion seault we—~ downfall. But at the last moment | ether wnill the Senesedt sak contd seech 
ic cs a — the meat and gnaw it loose. 

— — 2 . . 

A ee | ANY other stories of rat “intelli- 


fp 
aye gence” are told, but experts gener- 
ally feel that the incidents are greatly 
exaggerated. One such case is the story 
of a group of rats which formed a chain 
by grabbing one another by the tail to 
lower one of the band into a hole for 
food that could not be reached other- 
wise. But experts actually have seen a 
pair of rats stealing eggs by an odd 
method. One would wrap its tail around 
an egg and drag it off, while the other 
balanced the prize to prevent breakage. 

It seems a far cry from stealing eggs 




















RGE WAS RESCUED when THE OLD BOY RELENTED. He told to spreading pestilence and Gactn. Bet 
oT lean the pipe and George: ““Any man with sense scientists know that the rat, the scaven- | 
a pal — = Walt r Raleizh, that enough to smoke a brand that ger of the garbage can and the pesthole, | 
toban py vd lelightfully fragrant smells that good can stay on my carries disease germs, pollutes water, | 
tet Hae i ak fr ' 1 the Blue Grass. payroll forever! Get me a 2-02. tin. and contaminates food. It spreads | 
burley blend frou typhus fever, infectious jaundice, and 

= UNION MADE the dreaded bubonic plague—the terrible 
— “black death” that once ravaged Europe. 


The Oriental rat flea that carries 
plague germs reached the Pacific coast 
of the United States about 1900. Since 
then, the few minor epidemics that have 
occurred have been quickly recognized 
and checked, thanks to the vigilance of 
medical science. Today, health depart- 
ments all over the country regularly re- 
ceive rat carcasses for examination. 


UT the battle is not confined solely 

to cities and seaports, for in small 
towns and on farms the rat hordes .are | 
even larger than in densely populated | 
areas. Farmers know the rat as one of | 
their greatest enemies, a carrier of dis- | 
ease to farm animals, a destroyer of 
grain, a marauder to be feared and 
fought. Authorities say that ravenous 
rats have attacked full-grown hogs, 
gnawing holes in the animals’ bellies. | 

Thus in city, town, and farm, the war 
on rodents goes on. The conflict may 
prove endless, for rats multiply at an 
amazing rate. Under ideal conditions, 
the progeny of a single pair would theo- 
retically reach the staggering total of 
350,000,000 in three years. Year by year, 
however, official figures point to slow 
but steady progress as science gains | 
ground in the crusade against rats. 
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INFERIORITY 


COMPLEX 


A true story of a man who found that 
self-confidence is not a matter 
of education or luck 


E WAS GOOD in his job. No 
one denied that. But he felt in- 
ferior to his associates. Most of them 
were college men. He envied them the 
mysterious thingcalled**background.”’ 


Today he happens to be one of the 
principals of the business. But more 
important, he has lost his inferiority 
complex. Instead of envying his once 
better informed associates he is their 
equal. 


His case is by no means unusual. He 
has learned the secret that the reading 
of great literature opens the gateway 
of the mind and offers a broader view 
of life. This broader view inspires self- 
confidence. In a word, it’s culture. 


There are thousands of men today 
who lack the essential background so 
necessary for success in every field of 
life and who don’t know where to 
turn for it. The cold stone front of a 
public library suggests groping among 
thousands of books. ‘What are the 
really great books?"’ you ask. 


DR. ELIOT’S FIVE-FOOT 
SHELF OF BOOKS 
THE HARVARD CLASSICS 
The question has been wonderfully 
answered by America’s greatest edu- 


cator, Dr. Eliot, forty years president 
of Harvard. He made it a vital part of 


his great life work to assemble in one 
set the really worthwhile writings. 
These books place you on an equal 
footing with the best educated of your 
associates. 


LIBERAL EDUCATION AT 
YOUR FINGERTIPS 


This supreme library of 418 immortal 
masterpieces is unified into a living, 
powerful educational force by the 
marvelous working index containing 
76,000 entries. This indispensable key 
guides the reader unerringly to a broad 
understanding of world culture, for it 
places at his fingertips the sure means 
to a liberal education. 


The price of this magnificent library 
is within the reach of every ambitious 
American family and the terms of pur- 
chase are most liberal. Take advantage 
of this rare opportunity today. 


THIS FAMOUS LITTLE BOOK FREE! 


FIFTEEN MINUTES A DAY always finds 
a cordial welcome on library tables. Thou- 
sands of modern people have read it from 
cover to cover with absorbing interest: It 
gives Dr. Eliot's own plan of reading. It is 
packed with helpful, practical information. 
You really can’t afford to miss this little 
gem of literature. You'll receive this beau- 
tiful book without charge after you fill 
out and mail the coupon below. 





Mr. 


Miss 
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ing Dr. Eliot’s own plan of constructive reading. 880-HM 
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ERE, in one vivid, constantly fascinating narrative, Wells has 
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SHE SAYS AND ¢ 


THE alert, courteous voice of the telephone 


‘CH, 1938 


operator is known to all who use the tele- 
phone. To the little old lady in the shawl, 
the man in the big house on the hill, or a 
tiny tot of six, the words are the same, 
“Ni 


‘ne Bell System appreciates your patron- 


ber, please” and “Thank you.” 


age and tries to deserve it. In everything 


that concerns telephone service, we hope 
you can say: “They’re nice people to do 


business with.” 


170,000 Women Are Employed by the Bell System 


More than half of the 315,000 employees of the 
Bell System are women. Their average length of 
service is about ten years. They are your friends 
and neighbors, 


BELL TELEPHONE SYSTEM 


aA 


Please mention PopuLar ScteENcE MONTHLY when answering advertisements in this magazine. 








Ow K COMETS: 


But You Should Have Seen 
the Worm That Got Away! 


IN “Un-Natural History,” in a recent 
issue, it was stated that a five-foot earth- 
worm is rather a thing to be wondered 
at. Well, perhaps it is to you folks. But 
to the anglers on the east coast of Aus- 
tralia, at least, a 
worm of the length 
referred to is—well, 
just a worm. Ad- 
mittedly, our earth- 
worms are consid- 
erably shorter than 
that—two feet 
would be a good 
length. But our 
sandworms, which 
are the usual form 
of bait for fishing 
here, are from three 
feet six inches to six 
feet in length. I have actually used a sin- 
gle worm for an entire day’s fishing. 
With all that, I still want to say yours is 
a jolly fine magazine, and you don’t slip 
up very often. I wouldn’t buy the darn 
thing if it were no good, and I don’t 
think the knockers would, either.—R.L. 
S., Brisbane, Australia. 


We Came to the Aid 
of This Party! 


I Never thought Pop. Sci. would come 
to our rescue as a party aid, but your 
new Question Bee provided swell fun at 
a little get-together that we gave re- 
cently. Before the party, we had twenty 
photostats made of the question page; 
one for every guest. Late in the evening, 
when the fun started to lag, we passed 
the sheets around and gave the crowd 
ten minutes to answer the questions. 
Then my husband read off the correct 
answers while each player corrected his 
neighbor’s paper. To the winner we gave 
a year’s subscription to our favorite 
magazine.—Mrs. P.N., Boston, Mass. 


P. S. M. Is Unfair to 
Organized Organ Fans 


gt a T 
ow : 
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J.D.V., or Philadelphia, Pa., has been 
waiting a “few months” for an article 
dealing with electric organs. I would like 
to enter into an agreement with J.D.V. 
and those other enthusiasts whose re- 
quests have ap- 
peared in your 
pages, that hereaft- 
er we will no longer 
embarrass you by 
asking you for such 
articles. We should 
realize that if 
knowledge of this 
intricate  instru- 
ment was possessed 
by those on your 
staff, an article of 
this kind would 
have been  forth- 
coming before the 
ravages of old age were upon us and we 
no longer could appreciate it. So there! 
Even if you do publish an article on the 
organs now, we're mad at you, and won't 
read it!—N.C., Great Falls, Mont. 
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An Elastic Connection 
Would Have Helped 


Very Goop idea, that manifold-heating 
device for automobiles stored in unheat- 
ed garages, described on page 59 of the 
February issue. Let readers who install 
it, however, profit by a sad experience of 
mine. I had a battery charger in my ga- 
rage with a plug-in attachment like that 
on the heater. One cold morning I got in 
the car by way of the door opposite to 
the side where the electric cord was at- 
tached inconspicuously to my battery. 
In my haste, I forgot that I had con- 
nected the charger to the car the night 
before. Starting the engine, I backed out 
of the garage. The charger, which was 
screwed to the garage wall, followed me 
out—in pieces.—P.R.T., Utica, N. Y. 


He Prefers the Old-Fashioned 
Parachute Rip Cord 


Ir I didn’t like gadgets, I wouldn’t be a 
reader of your excellent magazine. But 
the automatic parachute release you 
show on page 41 of your February issue 
looks to me like a plain case of misap- 
plied mechanical ingenuity. It is just 
possible that a frightened plane passen- 
ger or inexperienced pilot, forced to bail 
out in a hurry, would have enough pres- 
ence of mind to 
hold the little wind 





vane over his head MAYBE 
like a parasol. but 1T WILL 
ike a parasol, u BREAK THE 
what assurance do | FALL! 


you have that the 
Rube Goldberg as- 
sembly of shafts, 
gears, and pinions 
is going to work? I 
can imagine myself 
plunging downward 
through space, 
watching the earth 
gallop up to meet 
me, and wondering whether the me- 
chanic hadn’t possibly left out a gear or 
two when he put the thing together. If 
it’s just the same to you, I'll stick to the 
old-fashioned rip cord—or, better still, 
keep both feet planted on good old terra 
firma.—R.A.D., Omaha, Nebr. 


Bright Reader Explains 
J. Y.’s Mystery Lamp 


REGARDING the mystery lamp which 
J.Y. asked about in the January issue, it 
is no mystery to the initiated, such as 
the short-wave radio fans. A powerful 
oscillator was probably placed near the 
bulb but out of sight. When it was in 
operation, it emitted radio waves which 
caused the filament of the lamp to glow. 
Even if the bulb is held in the hand, it 
will glow when put in the field of a prop- 
erly adjusted oscillator. I also know of 
a specially constructed electric bulb for 
magicians, that produces the same ef- 
fect. It contains a smaller bulb and a 
tiny battery, and it is capable of giving 
a light equal to that of a twenty-five- 
watt lamp. Of course, the bulb is frosted. 
They can be bought at any good ma- 






gician’s supply house. What J.Y. saw 
might have been one of these, provided 
there were no concealed wires, as he 
seems certain there were not.—D.C.S., 
Chicago, Ill. 


These Spheres Will Make 
Your Head Go ‘Round 


WE KNow that a group of adjacent, 
elastic circles, pressed laterally together, 
would become hex- 
agons. However, let eas 

“ ' 
us assume we have o pe gueeles? 
a group of adjacent Faget O 
spheres, such as a @) @) 
mass of soap bub- ad 
bles. Let these be @) 
crowded into a con- 
tainer so that the 
spaces that were 
present before are 
all taken up by 
pressure. Now, what 
is the shape of the 
erstwhile spheres at 
the center of the mass? How many sides 
have they, and what is the shape of the 
sides ?—W.E.M., St. Charles, Mo. 


Here’s Where the Post Office 
Loses Some Business 


Durinc the recent Christmas season, I 
was reminded of your article “Can We 
Read Each Other’s Minds?” when I read 
in the newspapers how a Canadian te- 
lepathy fan had sent out his seasonal 
greetings by thought transference. It 
seems that he just concentrated his mind 
for a few minutes on each friend that he 
wanted to wish a Merry Christmas, and 
trusted telepathy to do the rest. Sounds 
like a good idea, and how it would light- 
en the postman’s holiday mail sack! 
I’m thinking of trying it out myself on 
St. Valentine’s Day. Saves stamps, and 
if you get in a jam you can always claim 
that the wires were crossed.—R.A., Wal- 
la Walla, Wash. 


He Takes His Car Troubles 
to the Model Garage 


WHITTLING out the flintlock pistol for 
which you published plans was a lot of 
fun. I have a chemical laboratory, and 
always enjoy Ray- 
mond B. Wailes’s ex- 
periments. But what 
I really started out 
to tell you is that 
Gus Wilson is darn 
good. Not long ago, 
as I was about to 
leave my house for 
work, my car 
wouldn’t start. I 
fussed and fumed 
and tinkered with 
it. There were sev- 
eral friends waiting 
to ride to work with me. They were full 
of ideas, too. But they didn’t help at all. 
Finally, I remembered Gus. I found the 
answer to my car’s troubles first crack 
out of the box in (Continued on page 8) 





THANKS, GUS! 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 


FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery of 
MATHEMATICS 


Prepare now to ad- 
vance yourself to an 
important job by 
Mathematics Train- 
ing. Mathematics is 
the foundation of all 
mechanical and scien- 
tific work, and of all 
business or industry 
based on science. 
Without this essential 
knowledge even the 
most capable man is 
left behind while 
others forge ahead 
to better jobs, big- 
ger contracts, more 
money. You need 
mathematics to solve 
technical problems 
and to improve, speed 
up and check on your 
work and the work 
of others. 

Now you can learn 
mathematics by an 
easy, inexpensive and 
time - saving method. 
A very simple and 
extremely interesting 
course in book form 
has been prepared 
for you by an expert 
who has devoted a 
lifetime to teaching practical men the funda- 
mentals of this important subject. 


MATHEMATICS 
FOR SELF-STUDY 


By J. E. Thompson, B.S., A.M., Dept. of 
Mathematics, Pratt Institute 
These books start right from the beginning with a re- 
of arithmetic that gives you all special short-cuts 
trick methods that save countless hours of your 
Then they go right into higher mathematics and 
you how simple it is when an expert explains it for 
In no time at all you will be tackling with ease 
ost difficult questions on this subject. 


An Expert’s 
Simplified 
Library in Methods 


5 Volumes 
Mr. Thompson, the author 
Arithmetic of these books, has had 











A Complete 
Course and 
Reference 


Algebra a —_ Cs among 
. athematical training. He 
Geometry mathematical training. 
Tri t presents each practical 
rigonometry method and problem in the 


Calculus clearest, simplest way. He 
si gets right down to the kind 
198 Pages Illustrated of information that you 


need in your daily work. 











Send No Money—Mail This Coupon 
for FREE EXAMINATION 


§ D. Van Nostrand Co., Inc. 
f 250 Fourth Ave., New York 


1 me MATHEMATICS FOR SELF-STUDY in 5 

Within 10 days I will either return the books 

1 you $2.95 as first payment and $2.00 per month 
1onths—total $8.95 (5% discount for cash) 

(P.S.M. 3-38) 
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MOST Quthoutative REFERENCE WORK OF PRACTICAL SCIENCE IN EXISTENCE 
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1500 Pages e 


Tus great new work presents, for the 
first time in one volume, all the knowledge 
of science known to modern man. In au- 
thority, in completeness, in sheer physical 
size it Surpasses any similar volume ever 
published. If your work, study, or reading 
is concerned with any branch of science, 
you will find that this is just the volume 
you have needed for years. 


From Fundamentals to Latest Advanced Discoveries— 
Principles, Methods, Formulas—Clear Charts, Diagrams 


FoR the student, the hobbyist, the manual worker, 


each entry is explained in simple, broad terms 


that are easy to understand and that serve as an 
illuminating introduction to the detailed and more ad- 
vanced information which follows. The ample cross- 
references make it easy to follow a 
complete course of study on any 


BranD New! Up-To-Date! 


1200 Illustrations 


Inatant 
Qucation - ANAWORON kor 
LABORATORY & SHOP WORKERS 
MECHANICS - HOME SCIENTISTS 


AND STUDENTS 


A Big Volume, Size 7: by 10% 
Inches. Bound in Library Buckram. 
Thumb- Notch Index 





chosen subject. By this flexible 
Plan of arrangement, the profes- 
sional scientist, who wants specific 
information instantly, either in his 
own field or any related field, can 
find it in a few seconds in its al- 
phabetical place—comprehensively 
treated in the language he works 
with—the language of science. 


{2 Volumes in One 


The vast wealth of useful information in 
the Scientific Encyclopedia, if published 
in the ordinary way, would fill more 
than 12 average-size volumes. Here is 
just a brief outline of some of the sub 
jects covered: 


CHEMISTRY: Chemical elements 
symbols, atomic number, atomic weight, 
density, hardness, melting point, et 
common reactions, occurrence in nature, 
method of production from ores, uses in 
industry. Compounds—full information, 
including manufacture and use. Organic 





Prepared by Foremost 
Scientific Specialists 


Representative of the high author- 
ity incorporated inthis Encyclope- 
dia is the following partial list of 
contributing editors: 

W. K. Green, Amherst College— 
Astronomy; F. T. Morse, of Vir- 
finia— Mechanical Engineering; L. 
L. Smail, Lehigh U.— Mathematics; 
R. M. Field, Princeton—Geology; 
R. K. Strong, Rose Polytechnic— 
Chemistry; A. W. Lindsey, Denison 
U.—Zoology; L. D. Weld, Coe Coi- 
lege— Physics; R.S.Mueller,M.D., 
Columbia—M edicine; R. M. Whel- 
don, M. I. T.—Botany; and many 
others. 21 Contributing and Con- 
sulting Editors in all supervised 
the making of this great book. 


Last Call to 


Save 10% 


Order at this Low 
Pre-Publication Price 


The Scientific Encyclopedia, now 
coming from the press, will sell 
for $10 or more—an amazingly 
low price for this great book. 
By placing your reservation now, 
however, you may have this vol- 
ume at the special pre-publica- 
tion price of only $8.95—paya- 
ble in easy monthly installments. 
Send no money now. Just mail 








compounds; industrial products. Agri 
cultural chemistry, food chemistry 

PHYSICS: Mechanics, heat, light, 
sound, electricity, magnetism, X-rays 


fully covered; principles and application profusely illustrated. 


MATHEMATICS: From fundamentals of arithmetic to 
algebra, geometry, trigonometry calculus, differential 
equations, etc.; with special emphasis on their application 
to science. 


ASTRONOMY: Articles cover the entire subject. Each 
important constellation is shown on a star map so that it 
can be easily located in the sky. Complete information on 
planets, use of telescope, spectrometer, etc. 


ZOOLOGY: The whole story of life from the tiniest single- 
celled organisms up to man himself, including vast numbers 
of common insects, mollusks, worms; birds, fish, reptiles, 
mammals. 


MEDICINE: Thorough coverage of anatomy, circulatory 
system. nervous system, muscular system, skeletal system, 
excretory system, ete. Vitamins, hormones. Bacteriology 
Diseases—symptoms, diagnosis, treatment. Drugs. Latest 
researches and findings 

MECHANICAL ENGINEERING: Principles of me- 
chanics, machine design, engineering parts and instruments 
Types and functions of bolts cams, gears, and other funda- 
mentals up to automobiles, aeroplanes, locomotives, etc. 
Steam, gas, gasoline, diesel engines. 

CIVIL ENGINEERING: Surveying. Bridges, highways, 
railways—every subject thoroughly explained. 
ELECTRICAL ENGINEERING: Motors, generators 
lighting, radio and television—every branch fully covered 
and clearly illustrated. 

The foregoing is only-a partial list of the countless special 
subjects covered You will find hundreds of articles on 
GEOLOGY, BOTANY, NAVIGATION, CHEMICAL 
ENGINEERING, and, in fact, any special branch of science 
in which you want information. 
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(Continued from page 6) 


the October 1937 issue. Now I have the 
utmost faith in Gus. I have been reading 
your magazine for fourteen years, and 
still get the same thrill as the day I first 
discovered it.—G.R.N., Chicago, IIl. 


Turkey Lover Holds Out 
for His Drumstick 


SINCE WHEN was it an accepted fact 
that turkeys should have more white 
meat and less dark? On page 48 of your 
February issue 


there is an article 
that begins: “More WE WANT TURKEYS 


white meat on tur- cians aa 
keys is one of the ‘ 
purposes of scien- 

tific breeding meth- 

ods developed by 

experts. ... Hi- 

perts, hey? Well, 

they may be experts 

in some things, but 

they certainly are 

not experts in culi- 

nary tastes! For my 

part, I'll stick to the good old-fashion 
turkey that hasn’t been turned into a 
lily-white imitation of its former bi- 
color, savory self. And if the day ever 
comes when turkeys have only one kind 
of meat, particularly if it’s white, I'll see 
to it that nothing but duck is served at 
our table—that’s all dark meat. Just 
think what Thanksgiving or Christmas 
dinner would be like if the turkey carver 
couldn’t, as he brandished his carving 
knife and fork over a succulent roast 
turkey, ask the assembled, hungry fam- 
ily, in tones vibrant with anticipated 
pleasure, “Well folks, what'll it be? 
White meat or dark?”—J.H.T., Provi- 
dence, R. I. 


Wants Drawings 
of Coast Guard Ship 


Has any reader any information or 
drawings on the Coast Guard ship, John 
B. Lane? I understand that she was 
taken from smugglers by the govern- 
ment, refitted, and sent to the Mediter- 
ranean. She was a sailing ship, and had 
a small cannon set right up in the bow, 
and the forward rigging had to be struck 
every time the cannon was used. Later 
she was rerigged to overcome this diffi- 
culty. She was of interesting original de- 
sign, and I would appreciate it very 
much if anyone could furnish me with 
as much information as possible about 
her.—A.M., East Boston, Mass. 


He Got a Kick out of 


. | That Football Teaser 
PRICELESS CHINCHILLA WORKING ouT the problem dealing with 


“footballistics,” in the December issue, 
interested me very 


) | much. Neglecting 
p | | air resistance, the 
trajectory of the GOSH, TRAJECTORY, 
) 


| football must have SS ee 
N FE EST RELEASE NOW SHOW followed a standard po A DOCTOR! 

= parabola. By know- 
IN SOUND AND COLOR | ing two points on 
| the parabola and 
— hear the ; hat w ge your | their relationship, 
your neighbor! d movie. Prod j | the maximum ordi- 
nate which occurs 
at the center of the 
MONTHLY | trajectory can be 
found by solving si- 

multaneous equations deduced from 


UL CParamount Cpiclure the facts given. For this value I got 20.9 


(Continued on page 9) 


e and Fairbanks with the coops 
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(Continued from page 8) 


feet, which is the height that the ball 
must have reached to graze the bar and 
fall ten yards beyond the goal. Does any- 
one get a different result?—J.F.S., At- 
tica, N. Y. 


We'll Bet His Calculations 
Were Longer than His Letter 


IN REGARD to the problem by H.B.H., of 
Philadelphia, in the January issue, con- 
cerning the oblique triangle, I calculated 
the unknown side and found it to be 
8.678326 inches in length.—W.B., Chi- 
cago, Ill. 


Mechanical Hitch-Hiker 
ls Taken for a Ride 


IT is a great relief to see, on page 42 of 
your February issue, that something has 
been done at last to lighten the terrific 
burden of the hitch-hiker. As a salesman, 
I do a lot of driving around the country, 
and I have been 
touched — in more 
ways than one—by 
these hard-working 
tourists. For an 
able-bodied young 
man, mooching 
across the country 
to see a_ football 
game or visit his 
grandmother, to be 
forced to stand on 
his feet for minutes 
at a time and wig- 
gle his wrist at 
passing motorists, is a grave social in- 
justice. As often as not, when some 
unworthy driver consents to stop, the 
hitch-hiker will find that the car does not 
provide the speed and comfort to which 
he is accustomed. I had one fellow climb 
into my flivver, plunk his muddy shoes 
on the dash, and sneer, “The last ride I 
got was in a Lincoln!” Your mechanical 
ride thumber is a step in the right di- 


GOT TA BE A ROLLS 
WITH CHAUFF 
RADIO, "N 


EUR. 
EVERYTHING: 





while waiting for his lift. Then, too, the 
wire has to be pulled to jerk the mechan- 
ical thumb. Shucks, that’s as much trou- 
ble as saying “Thank you”!—D.R., Chi- 
cago, Ill. 


Monkey Business Brought Him 
to the End of His Rope 


Ir ANYONE else has the patience to stick 
to that monkey problem long enough, 
e'll probably come to the same conclu- 
on I did, namely, that the long sentence 
near the end, boiled dewn to simple lan- 
suage, means that the mother monkey’s 
ige equals two times one half of nine 
times the monkey’s age, or 9x.—I let x 
qual the monkey’s age, and y its moth- 
You can really throw out two 
lauses in that age relationship, because 
e clause multiplies the monkey’s age 
two, at the same time the other di- 
les the mother monkey’s age by two. 
tting up two equations with the un- 
wns, it is then possible to solve and 
stitute, getting .4 years for the mon- 
y's age and 3.6 years for its mother’s 

, the latter also being the figure for 
weight of the monkey in pounds. 
ce the weight of the rope is half again 
much as the difference in weights of 

‘ empty pan and the one containing 
monkey, you multiply 1.5 by 3.6, get- 

(Continued on page 10) 
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iy you're around 40, you’re lucky! If 
| you're younger, so much the better. 
You can have a steady income guaran- 
teed to you for life starting when you 
| retire, an income that most men at the 






HOW A MAN OF 40 CAN 
RETIRE IN 15 YEARS — 





age of 55 couldn’t possibly afford! 

By starting now on this simple, defi- 
nite Plan, you make it easy to get a guar- 
anteed monthly income for life when 
you are ready to retire. 


$1800 a year beginning at age 55 


Suppose you decide that you want to be 
able to retire on $150 a month beginning 
at age 55. Here is what you can get: 

I A check for $150 when you reach 55 and 
a check for $150 every month thereafter as 
long as you live. 

This important benefit is available 
alone; but if you are insurable, your Plan 
can also include: 

2 A life income for your wife if you die 


| before retirement age. 
rection, but the hiker still has to sit up | 


|} can have freedom 
| . 
from money worries. 
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3 A monthly disability income for your- 
self if, before age 55, total disability stops 
your earning power for six months or more. 

Best of all, the Plan is guaranteed by a 
company with over half a billion dollars of 
insurance in force. If you want to retire 
some day, and are willing to lay aside a 
portion of your income every month, you 


You can have all the 
joys of recreation or 
travel when the time 
comes at which ev- 
ery man wants them 


















ESTAGLISHEO 1858 


PHOENIX MUTUAL 


Lretirement Lncome Plan 
GUARANTEES YOUR FUTURE 


most. Whether you quit work or not, you 
get your income just the same. 

The Plan is not limited to men of 40. 
You may be older or younger. The income 
is not limited to $150 a month. It can be 
more or less. And you can retire at any of 
the following ages: 55, 60, 65, or 70. Simi- 
lar Retirement Income Plans are also avail- 
able to women. _ 

What does it cost? When we know your 
exact age, we shall be glad to tell you. In the 
long run, the Plan will probably cost noth- 
ing, because in most cases, every cent and 
more comes back to you at retirement age. 

Write your date of birth in the coupon 
below and mail it today. You will receive, 
without cost or obligation, a copy of the 
interesting illustrated booklet shown below, 
“How to Get the Things You Want.’ It tells 
all about the 
Phoenix Mutual 
Retirement Plan. 
Send for. your copy 
now. The coupon is 
for your conven- 
ience. 



















COPYRIGHT 1936, BY PHOENIX MUTUAL LIFE INSURANCE COMPANY 





Phoenix Mutual Life Insurance Company 
268 Elm St., Hartford, Conn. 


Please send me by mail, without 
obligation, your book describing the 


PHOENIX MUTUAL RETIREMENT PLAN. 
Name 
Date of Birth 
Business Address 


Home Address___ 











?-lease mention PopuLaR SctENCE MONTHLY when answering advertisements in this magazine. 9 








BEARD 
BATTLER! 





@ Jack Dempsey’s face is always on parade. 
In his famous New York restaurant he 
rreets celebrities every night. And with a 
Boned that’s a terror, shaving is important 
to him. Says Dempsey: “I’ve no time to 
spar around with experiments—no temper 
for nicks or half-shaves. So when I shave 
myself, I use a Gillette Blade in my Gil- 
lette Razor. This combination gives me 
clean, close shaves that really last!” 


j | SAID 


GILLETTE! 













REMEMBER IT’S YOUR FACE buys the worlds 


finest blades 

@ Why make your face a * 
roving ground for misfit | — — 
lades that hack and scrape! Demand Gil- 
lette Blades. They’re precision-made for 
your Gillette Razor and give you the 
world’s best shaves for less than 1¢ a day. 
Speed shaving—tone the skin—with Gillette Brushless 
Shaving Cream made with peanut oil. Big tube 25¢. 
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(Continued from page 9) 


ting 5.4 pounds, or 86.4 ounces, for the 
weight of the rope. But the rope weighs 
four ounces to the foot. Hence, the rope 
is 21.6 feet from end to end.—F.W.V.D., 
Jr., Towaco, N. J. 


He Wants a Car that 
Wont Run on Alcohol 


IN DESIGNING all these various gadgets 
to test automobile drivers for drunken- 
ness, it seems that the nation’s police 
departments are 
putting the cart be- 
fore the horse. Why 
not perfect some 
sort of odormeter 
that could be wired 
into the _ ignition 
system of every 
car? Being sensi- 
tive to the alcoholic 
fumes from a tip- 
pler’s breath it 
would automatically 
open the ignition circuit whenever a 
merrymaker climbed into the driver’s 
seat, and make it impossible to start the 
car. I'll admit the system might be hard 
on the ladies who like to use strong per- 
fumes, but then I’m in favor of that too. 
—L.D.C., Chicago, Il. 


He Liked the Article 
on One-Piece Rails 


ONE-PIECE railroads, described in your 
February article, certainly are a big step 
forward. Your pictures told the story in 
detail and in an interesting manner. I 
confess that I am puzzled by the state- 
ment that, once laid, the rails cease to 
expand and contract with changes in 
temperature. It seems as though there 
would be some danger of them buckling 
in hot weather and separating in very 
cold weather. Time will tell. What I 
would like to know is how one-piece rails 
can be put down on a road bed where no 
track has existed before. There wouldn’t 
be any rails there for the track-laying 
train to ride over. Has any system been 
devised to make the laying of new one- 
piece rails possible?7—M.A.L., East 
Orange, N. J. 


HOW ABOUT A TEST 
FOR COPS FITNESS , 
TO TEST US! 


| Model-Boat Builder’s Tribute 


to Capt. E. Armitage McCann 


Mope.-soat builders lost a real friend 
in the death of Capt. E. Armitage Mc- 
Cann, to whom we turned when our boat 
problems became too difficult. Although 
he is no longer with us, his training, his 
drawings, his models live on forever.— 
I.P., Hamilton, Ohio. 


It Might Be Rough on 


| Bridgework and Fillings 


IN your December issue, page 59, you 
pictured a girl getting her hair waved 
with curlers with- 
out wires, the curl- 
ers first being heat- 
ed in a rack 
equipped for the 
purpose. Wouldn't 
it be a good idea to 
use iron curlers,and 
heat them by means 
of a high-frequency 
electric current 
from a coil designed 
in the shape of a 
small booth, inside of which the cus- 
tomer would sit?—E.N.Ps Buhl, Minn. 


MAYBE THE ELECTRIC 
CHAIR WOULD BE 
LESS PAINFUL! 


— 
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THE TRUTH 
THAT WAS 
DAMNED 


Man dared become masterful and inde- 
pendent! Centuries ago he began to probe 
the mysteries of the universe, to disclose 
the hidden truths of nature. Astounding 
results were achieved — miracles, some 
declared them. The conditions which en- 
slaved men and women— misfortune, dis- 
ease and dispair—were conquered. This 
wealth of knowledge was accumulated in 
vast temples and seats of learning avail- 
able to all who sought it. This growing 
power and knowledge of the masses was 
a challenge to selfish rulers and corrupt 
priesthoods. Alexandria was ordered 
burned, Tripoli destroyed. The rare know- 
ledge was damned, seized and burned. 


THIS FREE BOOK 


Startling is the revelation that these 
strange laws of life, nature, and personal 
power have not entirely vanished from the 
earth. Secret Brotherhoods were formed ¢ 
to conceal copies of the ancient manu- 
scripts, or rescue them from beneath 
crumbling temple walls. The Rosicru- 
cians, one of these ancient brotherhoods 
(notareligion),have preserved this know- 
ledge that makes possible PERSONAL 
POWERandHAPPINESS. Write for 
the FREE SEALED BOOK. It tells 
how you may procure these age-old secret 
methods. Address: Scribe T.B.B. 

Rosicrucian Brotherhood 

San Jose (AMORC) California 
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Wi an easy play- 
ing Conn band in- 
strument, you can be 
ready for band or or- 
chestra in 4 to 6 
weeks. A sure road 
to popularity if you 
start on a Conn. 
Choice of the world's 
greatest artists. Mag- 
nificent tone. Many 
exclusive features — 
yet they cost nomore. 
Ask to see the marve!l- 
ous new models now being 
displayed by Conn dealers. 




















WRITE FOR THIS 
NEW FREE BOOK 


Home trial. Easy payments. Wr 
us for free book on whichever i 
strument intere:.s you most, Men- 
tion instrument. 

Cc. G. CONN, LTD., 332 CONN BLDC. 
ELKHART, IND. 


BAND INsTRUMENT: 


POPULAR SCIENCE MONTHLY 





pIng 


ers. 


iS 
dK 


Nr 
Me 
LDC. 





M CH, 1938 


Seeds Taken Aloft 
May Give New Fruits 


FUTURE ascents into the stratosphere 
may result in the development of new 
varieties of fruits and vegetables, ac- 
cording to the theory of Milwaukee, 
Wis., engineers. Exposure of fruit seeds 
to X rays, it is pointed out, has re- 
sulted in definite changes in the type 
of fruit grown from them. If bal- 
loonists planning flights into the strato- 
sphere would take along samples of 
seeds, it would be possible, the en- 
gineers suggest, to determine whether 
concentration of cosmic-ray radiation 
in the upper atmosphere will also af- 


| fect seeds and make them produce va- 


rieties of fruits and vegetables. 


Novel Plastic Iron 
Is Soft as Lead 


PLASTIC iron that is as soft and 
pliable as lead has been developed fol- 
lowing many years of experimentation 
by Dr. Hans Vogt, a German physicist. 
Lighter and more economical to pro- 
duce than lead, the new metal can 
serve many of the purposes for which 
lead is now used. The spongy metal 
is made by solidifying powdered iron 
at temperatures above 2,000 degrees F. 
in an atmosphere of hydrogen that 
prevents the formation of oxides. Tiny 
cavities that appear in the finished 
product give it its plastic properties. 


Electric-Light Switch 
Makes No Noise 


ELECTRIC switches that make no 
sound when they are snapped on and 
off to light or turn off lamps are a new 
levelopment reported by General Elec- 
tric research engineers. The new switch 
has no moving parts, electrical con- 
tacts being made and broken by means 
of a flow of mercury within the unit. 
In two years of laboratory tests, the 
device was operated more than 65,000,- 
000 times without failure. 


Automatic Airplanes 
Will Fly Themselves 


COMPLETELY automatic airplanes, 
perating from take-off to landing 
vithout the help of human hands, may 
make their appearance in the future, 
iccording to the belief of Capt. George 
V. Holloman, of the U. S. Army Air 
‘orps. Captain Holloman recently told 
he Society of Automotive Engineers 
hat, with the accomplishment of auto- 

itic, radio-directed airplane landings 

ide a fact by Army tests, it is well 
hin the realm of reason to visualize 
airplane taking off from an airport, 
ng directly to its destination at safe 
tudes, and landing, the whole being 
omplished automatically by means 
mechanical devices to operate the 
rious controls. The crew of such a 
p would only be required to observe 
instruments and equipment to see 
t they were functioning properly. 
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STEP NO. I 
Make a rough pencil sketch of 
your invention, describe it fully 
and send it to us with fee for pre- 
liminary search through patents in 
the United States Patent Office. 





STEP NO. 2 
Our trained searchers will then 
make a _ preliminary § search of 


pertinent U. S. Patents. 





STEP NO. 3 
Our complete report of search and 
opinion on patentability mailed to 
you. 





STEP NO. 4 


If you decide to make patent ap 


plication, drawings and_ proper 
papers will be prepared for pres- 
entation of your invention to U. 
Patent Office. 


Please mention PopuLtar SCIENCE MONTHLY when 


INVERTORG 


ao SEND FOR THIS FREE BOOK 


KNOW HOW TO START... KNOW 
EACH STEP TO TAKE 


Before Going Too Far With Your Invention 


The Free Book shown here was prepared for inventors, to 
show them exactly what steps they must take to secure a 
PATENT. If you have an invention, you should send for 
this book AT ONCE. It will tell you exactly how an ap- 
plication for a Patent is made, what information you must 
furnish your attorney, and what steps he must take in 
order to protect your interests. Remember, inventing an 
article is one thing—securing the exclusive right to manufac- 
ture it, use it, or sell it is another. Without a U. S. Patent, 
you cannot expect to reap the profits that your invention 
may make possible. Send at once for this book, After you 
get that, you'll know exactly what to do to protect yourself, 


IMMEDIATE SEARCH NECESSARY 


A Search at the U. S. Patent Office will disclose one of three 
things: That you have hit upon an entirely original invention— 
that you have suggested patentable improvements upon an exist- 
ing invention—or that your invention has been anticipated 
throughout, and you should drop it. You should have this infor- 
mation at once. Our FREE BOOK tells everything you need 
to know about patents. We will mail this book upon receipt of 
your letter requesting search—or if you want to read it before 
having search made, simply fill out the coupon below. 


WHAT A PATENT DOES FOR YOU 


Every year thousands of Patents are granted. Very few, however, 
represent the discovery of entirely new principles. Most of them 
provide new methods of doing some everyday thing in a better 
way—changes for greater efficiency, usefulness, adaptability, or 
beauty in some previously Patented thing. These IMPROVE- 
MENTS are Patentable if new, and actually represent new in- 
ventions. These improvement Patents offer large- chances for 
profit if commercially useful, The business world wants im- 
proved products and services. ‘ 


WE SERVE YOU QUICKLY AND SECRETLY 
We have secured patents for inventors located in every state in the Union, 
Our organization is a large and efficient one. Our practice is confined en- 
tirely to Patents, Trade-Marks, and Copyrights. We have had years of 
experience in Patent Matters. When you place your invention in our 
hands, we are in position to proceed at once to secure protection for you. 
Our fees are reasonable, and, if you desire, we can arrange convenient 
terms of payment. 


FREE BOOK TELLS HOW ! 


How the Patent Laws protect you; why it is important to avoid loss 
of time in getting your application filed; and many other important 
points. You may have much to gain and nothing to lose by sending 
for this book TODAY. 


FREE RECORD TELLS HOW 


Our FREE Record of Invention Form enables you to make in convenient 
form a sketch of your invention and have it witnessed in a manner of 


value to you should the occasion for evidence arise. 
MAIL THIS COUPON NOW 
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‘ CLARENCE A.O BRIEN ' 
€& HYMAN BERMAN 
: 88-W Adams Building s 
1 Washington, D. C. 5 
4 REGISTERED PATENT ATTORNEYS 
3 BEFORE U. S. PATENT OFFICE a 
: Please send me at once your Big Free 48-Page Book, : 
s “Patent Guide for the Inventor” and “Record of Invention” g¢ 
8 form. This request does not obligate me. P| 
a ' 
FO ckiacsnussccicnrddeontuigaddead Aigietcbavetadsag Mes toiglisehsepiRig eon gacidalle ' 
| , 
‘ ) BIDIS scsi Chazcl StilasadMiechadndersesuheiseckseboahselapacveseasihcieds sabia a 
5 MTG ica cascininhaachintaasaiin . 
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: Important: Write or print name plainly. ; 
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Secrets ot Success 


STORIES THAT WILL HELP YOU GET AHEAD® 


















MORE than pay 


means 





@ “He's a twenty-dollar-a-week man” 
far more than the actual cash a man receives in 
his pay envelope. It indicates the type of man 
he is. It indicates at least one thing beyond 
doubt — his training is limited. And thousands 
of men, tired of being twenty . . . thirty . . 

forty . . . fifty-dollar-a-week men, have removed 
this limitation of training by mastering Interna- 
tional Correspondence Schools Courses. When 
you are a 





you complete an I. C.S. Course, 
trained man! And you can do it in spare time. 
The coupon will bring you complete information. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 7631-J, Scranton, Penna. 
Without cost, please send me full particulars 
e subject before while l iwe marked X: 


INDUSTRIAL COURSES 


about 


TECHNICAL AND 





Architect Sanitary ngineer 

Architectural Draftsman Steam I ngineer 

Building Estimating M urine Engineer 

Contractor and Builder Bridge Engineer 

Structural Draftsman Bridge Foreman 

Structural Engineer Building Foreman 

Electrical Engineer Diesel Engines 

Electric Lighting Aviation Engines 

Telegraph Engineer Automobile Work 

Telephone Work Radio Plumbing Steam Fitting 

Management of Inventions Heating Ventilation 

Mechanical Engineer Air Conditioning 

Mechanical Draftsman Refrigeration Pharmacy 

Patternmaker Machinist R. R. Locomotives 

Foundry Practice R. R. Section Foreman 

Reading Shop Blueprints R. R. Signalmen 

Heat Treatment of Metals Air Brakes Coal Mining 

Sheet Metal Worker Chemistry 0 Fruit Growing 

Welding, Electric and Gas Navigation Agriculture 

< il Engineer loolmake Cotton Manufacturing 

High way Engineer Woolen Manufacturing 
irveying and Mapping Poultry Farming 


BUSINESS TRAINING COURSES 


Business Managemen 


Business Correspondence 


Industrial Mai gement Lettering Show Cards 
Traffic Management Stenography and Typing 
Coat Accountant Civil Service Mail Carrier 
C. P. Accountancy Railway Mail Clerk 
Bookkeeping ignes Grade School Subjects 
Secretarial Work I High School Subjects 
Salesmanship Spanish College Preparator 

Service Station Salesmanship First Year College Subjecta 
Advertising hingliat Illustrating Cartooning 


DOMESTIC 


SCIENCE COURSES 


Professional Dressmaking Millinery 
and Designing Foods and Cookery 

Home Dress: ing lea Room and Cafeteria 

Advanced ]re« aking iacienneent Catering 
Vam ige 
iddress 
i State 
} ‘Pp 

you ( i Ape 
nt ’ nal ¢ Se s Canadian, Limited 
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cess! 


DON’T COPY - LEARN TO ORIGINATE! 
RAYE BURNS will teach you HOW to CRE ‘an 
ORIGINAL CARTOONS at home t! 


SELL! Course has 26 lessons and 6oe illustrations. 
Send name and address for f 


RAYE BURNS SCHOOL, Dept. 2 


2E$ 2% 
ou can 
Only. 


Box 2194, CLEVELAND, OHIO 
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More $5 Prize Winners 


THREE prize-winning letters in 
POPULAR SCIENCE MONTHLY’S 
new Secrets of Success contest— 
“What Home Study Has Meant to 
Me”’—are printed below. Read these 
stories carefully, because your own 
career may be just as interesting and 
inspiring to other readers. If you 
think so, put it down on paper and 
send it in. We will pay $5 for every 
letter we publish. 


CONTEST RULES 


Only letters from bona fide home- 
study school students will be consid- 
ered and these must contain the name 
of the school and the name of the 
company, or companies, for which you 
have worked since graduation. 
(Names, however, will be deleted from 
the letters when published.) We also 
want to know the kind of course you 
took and the type of position you | 
have held. Your own identity will be 
kept anonymous, if desired. 

We are interested in facts, not lit- 
erary ability, but please write clearly, 
completely, and keep your letters 
within 750 words. We are not looking 
for “get-rich-quick” stories or freak 
adventures, and authors must be pre- 
pared to substantiate the truth of their 
statements. Manuscripts submitted 
and printed become the property of 
this magazine, and we are not respon- 
sible for the return of rejected letters 
unless sufficient postage is provided 
for this purpose. Address your con- 
tribution to Success Story, 353 Fourth 
Avenue, New York, N. Y. 


MASTERED ELECTRICITY 
IN HIS SPARE TIME 


MY HOME was on a small farm where 
there was little or no opportunity for 
an education. I worked at whatever I 
could get to make a little money, and 
at eighteen years of age I was working 
in the mines. At this time I met a 
young lady school-teacher who became 
interested in me and coached me until 
I completed eighth-grade arithmetic. I 
later married this same girl. 

We then. moved to a near-by town 
where I worked at the — 
Co. This was in 1920. It was at this 
time that I took a course from 

Schools in electrical engineer- 
ing. Work became very scarce, so they 
cut the wages until I was making only 
twenty-five cents an hour. I was later 
laid off altogether. 

It was then that the representative 
from the Schools 
stepped in and got me a job with a 
company that manufactures gas en- 
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| 23 LANGUAGES 


i SPEAK ANY MODERN LANGUAGE 
IN 3 MONTHS BY LINGUAPHONE 
eee METHOD BRINGS VOICES 
| OF NATIVE MASTERS INTO YOUR 
OWN HOME..SEND FOR FREE BOOK 


LINGUAPHONE INSTITUTE 
31 Rockefeller Cen ter - New York 








For several years, Diesel engines have been replacing 
steam and gasoline engines in power plants, motor trucks 
and busses, locomotives, ships, tractors, dredges, pumps, 
etc. And now the first Diesel-powered passenger car is on 
the market. Our home-study course offers you a real op- 
portunity to prepare for a worth-while position in this 
new field. Write TODAY for full information. No obligation. 

American School, Dpt. D-346,Drexel at 58th, Ch iteage 













-STATE COLLEGE 


B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
Civil, Electrical, Mechanical, Chemi- 
cal, Radio, Aeronautical Engineering; 
Business Administration and Accounting. Equivalent in 
technical hours to 4-year course. Those who lack high 
school may make up work. Low tuition. Low living 
costs. Located in picturesque hill and lake region. Stu- 
dents from every state and many foreign countries. 54th 
year. Enter Sept., Jan., March and June. Write for Cata- 
log. 538 College Ave., Angola, Ind. 











Learn Public 
Speaking 


At home—in spare time— Many overcome 
“stage-fright,”’ gain self-confidence and in- 
crease their earning power, through ability 
to sway others by effective speech 
Write tor free booklet, How to Work 
Wonders WithWords and requirements 


North American Institute, Dept. 1353 
3601 Michigan Avenue, Chicago, Ill. 













OFFERS YO 


GREAT FUTURE! 


Demand for trained aircraftsmen in Southern California 


ew is increasing and already exceeds supply. Curtiss 
Wright Technical Institute, Aviation’s foremost and 

oldest school, is located in heart of this activity and 
—,; ) specializes in Sheet Metal, Master Mechanics and Aero 


Engineering.( No flying involved.) Graduates are obtain 
ing immediate employment. Write for details NOW! 
Curtiss-Wright Technical Institute, Glendale, (Los 
Angeles) California, Department P.S.-3. 









Sie EARN MONEY 


It’s pleasant, profit: 
work No experi e 
skill required Easy 
Learn. Full line of gu 
anteed stringing t 


Re- String | Rackets at Home 








FREE frames, gut and 
Write for our x 138 Catalog and §strings. Highest qua 
Instruction Be Write for details. 
W. A. BICKEL & He Dept. F-3 137 W. Marion, Oak Park, © 





GET MORE REAL HELP FROM YOUR BOOKS 
AND COURSES. Learn the best way to plan y« 
work and work your plan. Amazing new cour 
teaches you ‘‘How to Study and Work for Be 
| Results.’’ Used by home-study students, bu 
FREE Details ness and trade schools Beeb world. F 
' price only $1, postpaid. Or ¢ plus postay 
Satisfaction or money back. For free details mail peony 30 iar 
obligation. Write today! PLYMOUTH SCHOOLS, D 

Plymouth Ct., Chicago. 
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Secrets of Success 


ines. My study helped me a great deal 
nd I stayed there about two years. 
In 1923, I read that the ———— Co. 
as putting in a new plant at another 
wn, and I decided to go there and try 
» get in, as I knew there would be 
much experience there that would be a 
ig help to me. I have been here now 
‘or fourteen years. I have made good 
ioney and the work has been very 
nteresting. I’m sure that if I had not 
tudied I would never have been able 
» hold my job. I completed my course 
in 1929, and then took a course in 
ractical psychology from the 
School and completed it. 
In 1931, work began to slacken and 
[ took a course in cost accounting from 
—— Schools, which I felt 
would ‘be of much use to me if I should 
get a promotion. I worked many nights 
on this until three o’clock in the morn- 
ing. Some wondered at my taking this, 
but it made me see the company in an 
entirely different light. Before this I 
was with the gang, but now I realize 
the load of the man above me and feel 
I should give a day’s work when I get 
paid for it. I have the second course 
almost completed. I had my money in- 
vested in stocks, and of course it 
slipped during the depression, but in- 
stead of worrying about it I studied 
and kept up my courage. It also gave 
my wife hope, and she held right on. 
I did not realize what I had achieved 
the upward pull until I went back 
o the mining town where I had worked 
in the mines and talked to some of the 
men who had just let themselves drift 
until I felt they had drifted to almost 
the lowest stage of civilization. They 
were on relief and were making no 
effort whatever to make any change. 
Keeping forging ahead has not only 
eant mental and spiritual uplift, but 
so material. I have a new car, my 
me nicely furnished, good clothes for 
yself and family, and a nice bank 
ount. 
[am a member of the First Method- 
Church and the Masonic lodge. I 
erely mention this to show I have 
ie other things beside my work, as I 
| we owe a debt to others and feel 
can pay this best by joining others 
are interested in the same cause. 
\s yet, I have not had much pro- 
tion at my work, but feel I would 
> been laid off if I had not had the 
ward vision. Others may feel I have 
achieved anything, but I do not 
gret spending the money or time as 
I know I am prepared, and I will carry 
intil the goal has been reached. 


ACCOMPLISHMENT IS 
WORTH THE 
MIDNIGHT OIL 


(IS is not the beginning of a get- 
I quick story, but I do think it por- 
Ss a fast advancement. 
zraduated from high school in 1931. 
I is living in Iowa, an agricul- 
t state. There was nothing for me 


























S INVENTORS 


tu Should Read 
FREEBOOK 


It would be interesting to know just how 
many inventions never see the light of day— 
just because many people with good ideas don’t 
know the proper steps to take. Almost every- 
one thinks of good inventions from time to 
time; you have probably done so yourself. But 
do you know how to protect yourself? How to 
get in touch with manufacturers or business 
men who might be interested? How to prop- 
erly present your invention for consideration? 
When to start negotiations? What kind of 
sales agreement to consider? 


THESE VITAL 
QUESTIONS ANSWERED 


“Suggestions on When and How to Sell 
an Invention” is a valuable booklet that 
answers these, and many other important 
questions. Many inventors consider it 
very worthwhile, because of the practical 
advice it contains. You should know the 
right way to offer an invention for sale 
before doing anything else. Sometimes 
good inventions are lost to the public, 
simply because the inventor failed to 
take the proper steps. 

\ ®Note: An Evidence of Invention 
form is also sent to you 


without charge. 


soo" PATENTS 


This is another book you ought to read if you 
want to protect your rights to your invention: 48 
pages of facts about Patent procedure, interesting 
inventions, illustrations show- 
ing what you should do— 
and what we do, and 109 
different mechanical move- 
ments. It is a helpful, practi- 
cal book, based on 40 years 
of experience with Patents 
and inventions. 


REASONABLE FEES, 
DEFERRED PAYMENTS 


Our firm was founded in 1898. 
then we have helped 
thousands of inventors. Here 
are some of our policies: Prompt 
searches. Frank reports. Ex- 
cellent drafting. All cases han- 
dled by a Registered Patent 






and ther 
FREE BOOK 






Mail Coupon 
TODAY to 
Washington 


VICTOR 


Evans & Co. 


REGISTERED PATENT ATTORNEYS 


Main Office: 10-C, Victor Building, Washington, D.C. 


Since 


Attornev. All correspondence Other Offices: 2610-C, Singer Bidg., NEW YORK; 1445-C, Monadnock 
‘Sie Bidg., CHICAGO; 514-C, Empire Bidg., PITTSBURGH; 1010-C, Hobart 

held in strict secrecy. Reason- Bidg., SAN FRANCISCO; 405-C, Garfield Bidg., LOS ANGELES 

able fees. Deferred payments 


Send me FREE copies of your books, ‘‘Patent Protection’’ 
and ‘‘When and How to Sell an Invention’’. (Note: Same 
books supplied by any of branch offices listed above.) 


arranged when desired. Cases 
made special in our office when 
desired. Get all the 
mail the coupon now. It is good Name 
for all three—the booklet on 
Selling Inventions, the Evidence 
of Invention form, and the big 


book PATENT PROTECTION. 
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$ TOP worrying about the 
future. LOOK at these 
students and LISTEN 
to what graduates of the Hemphill 


Diesel Schools have to say: 
“‘In charge of a Diesel plant for a large 


dredging company.” —Oden Rost 
“1! landed a Diesel job which tripled my 
former income.”’ —B. V. Miller 
“First pay check was $350 more than my 
tuition.” —Harold |kemura 
Similar opportunities are open to you. Can 
you afford to let them go by? New 32-page 
book “March of Diesel” just off the press. 
Send for your free copy today. 


HEMPHILL 
DIESEL SCHOOLS 


America’s Original Exclusive Diesel training 
institution, located only at addresses shown 


CE co seheoseeens 116 Brookline Avenue 
NEW YORK . 31-32 Queens Bivd., L. I. C. 
DT +6 © awe 66-4 2345 W. Lefoyette Bivd. 
eee Pee 2006 Lerrabet Street 
GEEPOUED oc cee ceces 431 Monroe Avenue 
LOS ANGELES...... 2012 Sen Fernando Rd. 
Dt +65 é o0 4.04 4 507 Westleke North 
VANCOUVER, Ss aes 1365 Granville St. 


HEMPHILL DIESEL SCHOOLS (addresses above) 
Please send me free copy of 32-page book, “Merch of 


Diesel.” and full information on your Diesel courses. 
Nome Age 

Street 

City Stote m-l4-s 











TRIC 
EC Nr AL 
The FIELD with a FUTURE 


For those who cannot afford the expense of 
4-year college training, Bliss offers a CON- 
DENSED ONE-YEAR residence course, ap- 
proved by educators; endorsed by industry. 
44 years experience. Modern laboratory and 
shop equipment, suburban campus. Excellent 
faculty; wholesome, friendly atmosphere. 45th 


EL 















year begins September 29th. CATALOG! 
BLIS ELECTRICAL 
wy SCHOOL 


103 Takoma Ave., Washington, D. C. : 








a Queer Way 
to Learn Mugic/ 


I E. your own music teacher. 
study method. 


home- 
averages only 
grind” or hard work. Every step 
as A-B-C throughout. You'll be 
surprised at your own rapid progress. From the start you 
Learn to play " jazz” or 
right at home in 


Just a simple, 
Takes only afew minutes 
a day. No™ 


is clear as crystal 


easy, 


a few cents 
simple 


are learning real tunes by note. 


classical selections 





lla deen Pick Your Course 


Pp 

Free Book and Vinlin Cutter 

Demonstration Lesson Organ 

. Cornet 

Don’t be a wallflower. Send for Free | Trombone Har 
Booklet and Free Demonstration | Piccolo 

Flute 

These explain our wonder- 

study method fflly and 

show you how easily and quickly you 

can learn to play at little expense. 

Mention your favorite instrument. 

Write NOW. Instruments supplied 


when needed, cash or credit 


U. S. SCHOOL OF MUSIC, 
83 Brunswick Bidg., New York City 


Lesson 
ful home 


Hawaiian Steel 
uitar 
Trumpet 
Piano Accordion 
italian and German 
ccordion 
Voice and Speech 
iture 


Harmony and 
Composition 
Drums and Traps 
Banjo Plectrum, 5- 
String or Tenor 

















Secrets of Success 


hand. The depression was about at its 
worst at that time in Iowa. My parents 
didn’t have money to send me to school. 
In other words, I had to shift for my- 
self. I worked at farm work for four 
and a half years at a very small 
wage, working most every winter for 
my board and room. 

I didn’t want to make farm work my 
future. I always had a desire to be a 
mechanical draftsman. I didn’t have 
enough money to go to school, and at 
the rate I was earning, it didn’t look 
to me as though I ever would. I often 
thought of correspondence courses. I 
knew that with the long days on the 
farm it was useless for me to attempt 
it. In order to study I had to find work 
with shorter hours. 

In January 1935, I decided to try my 
luck in getting into a factory. I had 
relatives living in Wisconsin. I was 
there only a week when I secured a 
position with the - — —— Co., as 
a helper on the erecting floor. I worked 
there until the middle of May, when I 
was laid off. All the factories were 
laying men off then, so it was impos- 
sible to get in anywhere else. They 
promised to call me back as soon as 
they got the work. I couldn’t sit and 
wait. I got work painting a house. 

Shortly after starting work in Janu- 
ary, I enrolled in night school and took 
blueprint reading and mechanical 
drawing. Night school ended the first 
of March. I had become so interested 
in the work that I didn’t want to stop. 
So I enrolled with the —— 
School for a correspondence course in 
mechanical drafting. I studied hard 
and burned a lot of midnight oil. 

On July 8, the —— - —— Co. 
called me back to work, this time 
putting me in as pattern clerk. I 
worked in that department until De- 
cember 1, 1936, with one advancement. 
Then I was transferred to the drafting 
room. I had only about half finished 
my course with - ——- =~ School. 

I haven't reached my goal yet, but 
I’m well on my way. I owe it all to the 
course in correspondence. It takes lots 
of hard work, but the accomplishment 
in the end is well worth those few 
evenings of every week that are spent 
at home studying. 

Correspondence study is one of the 
greatest opportunities there is for the 
working man or person with limited 
means to get ahead. 

—R. 


SEAMAN BECOMES MATE 
BY HOME STUDY 


LATELY, I have been reading the let- 
ters appearing in your column, “Secrets 
of Success,” which have prompted me 
to write of the benefits I received from 
my own home-study course. I had been 
employed by the U. S. Engineer De- 
partment for twelve years on small 
harbor and coast boats at a moderate 
salary. Although getting several small 
salary raises, I considered my progress 
insufficient, and decided something 


M., Beloit, Wis. 
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practical way to learn me- 
chanical dentistry at home in 
spare - FULL EQU 


MA’ TERIALS INCLU DED 
WITH COURSE. Low tui- 
tion. Easy terms. Write for 
FREE BOOK about this 
money making profession 
that is not affected by ma- 


chine aoe. 
McCarrie School of Mechanical Dentiotry 
207 N. Broad St. Dept. 6: 














Learn Aviation at ‘io 
colin. Prepare Yourself now for 
a Big Pay Job in Aviation. Airline Pilots 
earn up to $700 a month; Mechanics up to 
$200a month. Lincoln Government Approved 
Flight and Mechanics Training prepares 
you for your Government License. 
14 MODERN TRAINING PLANES. 
12 shops and laboratories. Lincoln 
graduates in demand. We assist grad- 
uates In locating positions. Write today. 


LINCOLN AIRPLANE & FLYING SCHOOL 
217-H Aircraft Bidg. Lincoin, Nebr, 





DEGREE IN 
TWO YEARS 





I. S. Degree courses in engineering: Electrical, 
Civil, Chemical, Mechanical, Mech. Drafting, 
Radio and Television, or Aeronautical. Intense 
practical, thorough program. No extras for prepara- 
tory or review. Earn board if desired. Low tuition. 
Enter March, June, Sept., Dec. Catalog. 








HE A PASSENGER @ 
Traffic Inspector 


Earn Better Pay With This Training 


A GOOD POSITION is waiting for our trained B. = 
Railway and Bus Passenger Traffic Inspectors. iy oy 
-—S-- home study course y 














Sirple, 
quickly 


= 
=! qualifies you and 


upon completion, we place you at up to $135 per 
m onth, plus experises, to start, or refund tuition 
Ambitious men advance rapidly. Free Booklet 


gives our 19-yr. recorc 


STANDARD BUSINESS Les: ery 
Div. 303 
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CARTOONING 


Turn your talent Into Dollars. Develop 5 





ability with personal instruction from ar 

ternatlonally - known cartoonist. His 
Ae Ay +1 sive, successful method of drawfng and 

creating ideas makes It easy to attaln s 
Write for Free Booklet and details of this exceptional home-s 


salesman will call 


THE NATIONAL Scueet OF CARTOONING, 437-A Penton Bidg., Cleveland, 0. 


Q~ MECHANICS 
‘VU & WELDERS 


demand. Complete courses in arc 
and acetylene welding, metal fin- | 
ishing, body and fender eed 
spray painting and collision work. 
Special low rates. Write today. 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 


HOME STUDY 


course, No 
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Home Stady Courses leading to Degrees In Arts and Scien 
Philosophy; Education; Writing; Psychology; Chemistr 
Theology; Law; Agriculture: Business; Accounting: Sales: Ad- 
vertising: Public Speaking: Electrical, Civil, Diesel, Mechan- 
ical, Architectural, Aeronautical, Drafting. Radio, Air Cor 
tioning, Refrigeration, Automotive, Highway, Mining, Stea 
Petroleam, Inc casted and Chemical Engineering 
-Roosevelt Graduate College 


McK gnloy-Re 
4202 Clarendon Chicago, ieee, U.S.A. 











Get BIG PAY for YOUR Time 


YOU SELLTO 


Demonstrating and Taking Orders for this 


id Justrite COMBINATION SOLDERING 
IRON AND BLOW TORCH 


)M- 


Engineers 
Mechanics 


Sheet Metal 
Workers j 
Gorage |; 


Men ed 













Amazing Invention! Marvelous © 
BINATION Soldering Iron and Blow T nh 
gives super, sizzling-hot blue-white flame 
Et {meee automatically! NO stove, NO charcoal, “YO 
aoe. NO electricity! Operates with | 
satisfaction, on less than \% cent per h 
Guaranteed by famous 3l-year old comp . 
FREE: New sensational ‘‘Distribute's, 
® Success Plan,’’ to Distributors 0! 
this Amazing Tool. No onperene required 
Write for Complete Information TODA 


Justrite Mfg.Co.,Dept. 134,2061-81 Seuthpert,live.,Chicne 
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Secrets of Success 


should be done. I had thought of en- 
rolling in a correspondence course, but 
could not make up my mind until one 


| day, while reading some testimonials 


of the Schools, I noted 
the signature affixed to one of them 
was that of a man holding a high posi- 
tion in the same department where I 
was employed. 

It was then that I decided on my 
plan, and I immediately enrolled in a 
course in ocean navigation with the 
Schools. Before fully 
course, I took an ex- 





completing the 


| amination for and obtained a chief 


MA! OH, 1938 


mate’s license for coastwise vessels of 
unlimited tonnage. I immediately se- 
cured a position in the same depart- 
ment as chief officer, at a salary in- 
crease of $400 a year. 

I feel certain that my correspond- 
ence course helped me greatly in 
passing my examination, and can truly 
recommend such a course to other sea- 
men who are trying to advance their 
positions. 

—B. O. B., Galveston, Tex. 


Flying Infantrymen 
Picked for Lightness 


COMPANIES of lightweight infantry- 
men are being organized by British 
military authorities for aviation pur- 
poses. Men forming the new units will 

igh less than 112 pounds, and will 
be carried on transport planes when- 
ever a small expeditionary force is re- 
quired on short notice. By creating 
these lightweight units, authorities es- 
timate that planes can carry a third 
more soldiers on each trip. Receiving 
higher pay than ordinary infantrymen, 
the 100-pound soldiers will be stationed in 
Egypt and in India, according to reports. 


Bumper for Goats 
Prevents Injuries 


\ BUMPER that fastens onto the horns 
a ram has been invented by James 
Caldwell, of San Antonio, Texas, to 
vent a butting goat from injuring 
er itself or other animals. Made of 
nforced rubber, the device consists 
1 bumper plate that extends along 
forehead of the ram and is held in 
ce by means of chains that lock 
to its horns. 


New Carpet Sweeper 
Is Easily Cleaned 


\RPET sweepers that come almost 

‘pletely apart for quick cleaniug 

being designed as a household aid. 

entire top of the sweeper is hinged, 
an lifts up after a catch has been re- 
le. ced. The rotary brush may then be 
{ out. A comb which collects pieces 
tring and hair that cling to the 
h also is easily detached, and 
S pings in the dust compartment are 
sh cen through the bottom for clean- 
he apparatus. 











‘Just what does this word 
Fascist mean, Henry? 


"lt comes from Fasces, a 


eltalel(cMolMaelelmelile melameh 


that you see on this dime. 
Our New Merriam- 
Webster gives this 
interesting story 


about Fasces:'' 










HEN you read in the news about the 
W nize Power Treaty, you can turn to 
the New Merriam-Webster for quick, 
accurate facts about what it means for China. 

When your youngster asks you what causes 
a mirage in the desert, you can show him an 
explanation and diagram which makes it all 
plain at once, 

It is the same with every subject; the New 
Merriam-Webster contains exactly the infor- 
mation you need. 

It gives you encyclopedic knowledge «on 
law, business, manufacturing, medicine, math- 
ematics, aviation, radio, sound pictures, gems, 
coins, birds, insects, plants, color, and thou- 
sands of other interesting topics. And, in ad- 
dition, it gives you more regular ‘dictionary 
information” than any other reference book 
contains. 207 special editors labored eight 
years to make this book. 


Look for this circu- 
lar trade-mark and 
the "NW" mono- 
gram on the cover 
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Through four generations Webster's Dic- 
tionary has earned and deserved the confi- 
dence and reliance of the entire English- 
speaking world—but that confidence is war- 
ranted only if you use the MERRIAM-Webster. 

When you say “Webster's Dictionary” you 
MEAN the MERRIAM-Webster. Accept nothing 
less than the “SUPREME Authority.” 


THE NEW MERRIAM-WEBSTER 


WEBSTER’S 


New INTERNATIONAL 
DICTIONARY : Second Edition 


Please mention PopuLarR ScIENCE MONTHLY when answering advertisements in this magazine. 


“IN ANCIENT ROME this bundle of rods surrounding 
an ax was carried before a magistrate as-his badge of 
authority. It symbolized his power to enforce the law 
through flogging or beheading. In Fascist Italy, the 
Fasces now stands for the unification of all the nation’s 
forces into a single powerful authority.” 
































GIVES THE CONCISE ANSWERS YOU WANT 
FOR QUESTIONS LIKE THESE: 
How does a PHOTOELECTRIC CELL operate? 
Are SATURN'S RINGS made of solid, liquid or 
gaseous material? How do astronomers know? 
What letters of the ALPHABET are really much 
simplified pictures of these objects: hand, snake, 
dish, lion, owl, hawk, lotus? 


Mail Coupon for FREE BOOKLET 


The New Second Edition of Webster's New Inter- 
national Dictionary (unabridged) has been com- 
pleted at a cost of $1,300,000. It is twenty years 
newer than any similar work of reference and 
provides information in all branches of knowl- 
edge for today’s needs. Any bookdealer will be 
glad to show it to you. Mail the coupon for free, 
illustrated, descriptive booklet: “The New Mer- 
riam-Webster: What It Will Do For You.” 
© G.&C. M. Co. 1983 
G. & C. Merriam Co., Dept. 895, Springfield, Mass. 
> 
















G. & C. MERRIAM CO., Dept. 895 
Springfield, Mass. 

Pleasesend me free illustrated booklet de- 
scribing Webster's New International Dic- 
tionary, Second Edition—’’The New Mer- 
riam-Webster: What It Will Do For You.” 


Name 
Address 
City. 
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THIS EFFECTIVE WAY 
TO CHECK COLDS 


T the first sign of a cold, just drop one or two 
Alka-Seltzer tablets into a glass of water. 
When they bubble up and dissolve, drink the 
crystal clear, pleasant-tasting solution. Its bene- 
ficial action starts immediately. Continue using 
Alka-Seltzer according to the directions for colds 
as explained in the direction sheet in every 
package of Alka-Seltzer. 

Since it is a recognized fact that most colds are 
accompanied by an over-acid condition which may 
be retarding nature in her. battle against the com- 
plaint, Alka-Seltzer is especially helpful because 
it acts to restore your normal alkaline balance. 
And because Alka-Seltzer contains an analgesic 
(sodium acetyl salicylate) it gives prompt relief 
from the dull achy feeling of a cold. Thus Alka- 
Seltzer gives relief in TWO ways. 


AT ALL DRUG STORES 
30c & 60c Pkgs. 


Also Sold By The Glass At 
Drug Store Fountains 






UGLY ADOLESCENT 
PIMPLES? 


Let millions of tiny, living plants 
help cleanse your blood of poisons 


Stop suffering the curse of youth—a 
pimply skin. Get at the root of your 
trouble, unclean blood. 


Between the ages of 13 and 25, you are at a 
time of life when important glands are devel- 
oping. Your system is upset. Poisons pollute 
your blood stream and bubble out on your 
skin in ugly pimples. You need to cleanse 
and purify your blood. 

Let Fleischmann’s Yeast help by removing 
these impurities the natural way. Millions of 
tiny, active, living yeast plants will help keep 
poisons from the blood and help to heal your 
broken-out skin. Many people get amazing 
results in 30 days or less. Neglect may ruin 
your skin for life. So start eating Fleisch- 
mann’s Yeast at once. Buy some tomorrow! 

Copyright, 1988, Standard Brands Incorporated 




















Handy Aids 


This two-way telephone unit, installed in 
the kitchen or hall, is connected with an- 
other instrument set into the outside door 











FOR HOME MECHANICS 


S A protection against intruders 
who might force their way into a 
house when the door is opened in re- 
sponse to a ring of the doorbell, a com- 
plete two-way telephone unit is now 
commercially available to the home 
owner. One end of the system has a 
telephone mounted on a wall case in 
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Wooden casement 
fitted with hard- 
ware from the kit 
seen at the right. 
The matching 
pieces include ev- 
erything necessary 


the kitchen or hall of the home. The 
other end terminates in a combination 
microphone and loudspeaker set into 
the jamb of the front or back door- 
way. By using the system, a house- 
wife can learn the identity of the 
person at the door before releasing 
the lock. 


Kit Contains Hardware 
for Casement Window 


ARDWARE pieces for installing and 
operating a wood casement window 


are now sold in a matched set. The kit 
includes an automatic top-holder for pull- 
ing the window into the frame at the top 
of the sash, a pair of corner-reénforcing 
hinges, and a geared arm with which the 
casement may be opened or closed even 
if a screen is in place. 
shown boxed below, and, at the left, in- 
stalled in a window. 


The hardware is 
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Novel Door Knob Has 
interchangeable Faces 


A NEW type of 
door knob having 
interchangeable 
face designs is now 
available to home 
owners. The knob 
body, made of 
brass, is of stand- 
ard shank cross- 
section, which will 
accommodate tops 
in any one of four 
different patterns. 
By having their 
homes fitted with 
this type of door 
knob, householders 
can at any time 
change the style 
of the hardware to suit new decorative 
room treatment, without complete re- 
placement of the knobs. Hardware 
dealers can stock extra knobs in vari- 
ous patterns. The photograph below 
shows the standard-size shank with 
two of the interchangeable tops, while 
above at the left is the new knob as- 
sembly as it appears when installed. 


Four face designs 
are available for 
this new door knob 





Spring clips inside the head of the knob hold 
the interchangeable designs tightly in place 


Hand Tool Tightens 
Sagging Wire Fences 


SAGGING wire fences can be tightened 
with a lightweight tool just placed on 
the market. About the size and weight 
of a pair of hedge shears, the tool is 
stretched out to its widest position and 
Snapped onto a loose wire. As the 
handles are brought together by the 
operator, a crimp is made in the wire 
by the toggle action of pins located at 
the head of the tool. Single wires of 

sizes commonly used by contractors 
in building fences can be crimped and 
Shortened with the tool quickly and 
easily. 





How the plierlike tool is used to put crimps 


in 


sagging fence wire to take up the slack 
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BOX 7630-J, SCRANTON, PENNA. 
% Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,” ¥& 
and full particulars about the subject before which I have marked X: 








D Architect 
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C) Spanish 
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} Advertising 
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C) Advanced Dressmaking 
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1) Heat Treatment of MetalS 
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BUSINESS TRAINING COURSES 

0 First Year College Subjects 
0) Business Correspondence 

} Stenography and Typing 
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Service Station Salesmanship() Railway Mail Clerk 

0) Grade School Subjecte 


0 Tea Room and Cafeteria Management, Caterin 
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0 Management of Inventions 
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Do You Like 


RADIO 


TELEVISION, 
SOUND & ELECTRICITY 


You men who want to know the true facts 
about employment opportunities and re- 
quirements in radio and related industries 
should have National's new book —40 pages 
of information and illustrations 


NATIONAL SCHOOLS 





NAME 
ADDRESS 
CITY 


STATE 


NATIONAL SCHOOLS 
DeptPSR-3,4000 So. Figueroa Street, Los Angeles, Calif. 
Please Send Free Book 


... AGE 
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Cash in on NEW 






Pe SENSATION 


CHEESE COATED POPCORN 


We furnish complete outfit enabling 
you to prepare new tasty food prod- 
uct. Made from fresh crisp popcorn, 
blended with cheese. Men, women 
and children go wild over it. Sell 
your output at wholesale to stores, 
taverns, restaura. 3, ete. Startling 
profits. Equipment astoundingly low 
priced. Credit terms offered. Get in- 
to this money-making business while 
it is new. Particulars free. Send 
name and receive all the facts. 


CHEEZE-KIST COMPANY 
347 High St. Springfield, Ohio. 
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--- that’s all I need to 
PROVE I Can Make 
You a NEW MAN! 


By CHARLES ATLAS, Holder of the Title: 
“The World’s Most Perfectly Developed Man.” 
Won in open 
tnternationa 


competition in the only national and 
contests held during the past 15 years 
” oa Chat's all I need to PROVE I can make 

( man of vitality and power. 1 wa 
é 7-lb. weakling, with a sickly, flabby body 























How 7 be ame ‘‘The World's Most Perfectly Developed 
Man is told in my book Everlasting Health and 
Strength,’ which I will send you absolutely free. 
Now I offer you a 7 days’ trial of my famous 
method, Dynamic Tension, to PROVE that I can and 
ill put firm layers of muscle where VOU need them 
most, tone up your whole system, and banish constipa 
tion, poor digestion, bad breath, pimples 
I've got no use for tricky contraptions that may | 
train heart or other vital organs. I don't dose 
« doctor you. My Dynamic Tension is the natural 
tested method that builds powerful muscle, gets rid 
of surplus fat, gives you vitality, 
strength, pep that wins the ad- 
iration and respect of every 
man and woman _ 
FREE BOOK | 
Por | 
your tree copy of my book, | 
illustrated with many actual 
photo Learn how I changed THIS STERLING 
from a weak, no-muscle “runt” SILVER CUP 
the pl a vou see here. Gamble BEING 
: ae mail my coupor to learn GIVEN AWAY 
oa peine—<o Kemdicens hear, This valuable cup 
Icky "body!" Address, CHARLES. |} standsaboat 14 inch, 
ATLAS, Dept. 13, 115 East 23rd mahogany base 
Street, New York, N. ¥ I will award it to 
my pupil who makes 
a oS an ein his ave te 
CHARLES ATLAS, Dept. 13, spaes Some Se nent 
115 East 23rd St., Hew Vouk, N. ¥. 
I want the proof y of Dunamic Tension 
will make a New Man of me—give me a healthy, husky 
body and big muscel levelopment Send me your free 


book Everlasting He alth and Strength 


Name 

(Please print or write plainly) 
Address 
City State 
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Cut from flexible strips of steel, these Ve- 
netian blinds can be bent out of shape safely 


Steel Venetian Blinds 
Are Flexible 


VENETIAN window blinds cut from 
flexible strips of steel instead of the 
conventional wood are now available to 
home owners. Durable, and easy to 
clean, the steel blinds are painted in a 
variety of shades to harmonize with in- 
terior woodwork or wall coloring. Be- 
cause they are flexible, the blinds spring 
back to their original position if they 
are temporarily bent, twisted, or pulled 
out of their normal shape. 


oer 


FROM HOME OWNERS 


Q.—EACH spring our front lawn be- 
comes infested with moles. When spring 
comes around this year I want to be 
prepared. What is the simplest and 
cheapest way to get rid of these pests? 

C. D. C., Raleigh, N. C. 

A.—VAPOR from carbon disulphide, a 
chemical readily available, will do the 
job. Fill a garden spray with the chem- 
ical, and pump the liquid into the mole 
runs. The heavy fumes that form will 
spread to the nest and destroy the ro- 
dents. 


Reflector for Radiator 


T. Y. B., DENVER, COLO. One type of 
reflector for use back of a radiator to 
throw heat out into a room can be made 
by coating a rectangle of corrugated 
cardboard with aluminum paint. Be 
sure and use paint that will dry with 
a bright, shiny surface. 


Oilcloth Stops Rug Skid 


R. R., TACOMA, WASH. To prevent 
rugs from slipping on a polished floor, 


sew oilcloth to the under side of the 
rug so that the shiny side faces the 
floor. 


Keeps Cellar Floor Dry 


C. D. F., HOLYOKE, MAss. Seepage 
from the subsoil can be prevented if 





ALBERT MILLS 5072 Monmouth Ave., Cincinnati, 0. 








when answering advertisements in this magazine. 


THIS NEW 


P-A 


@ Such beautiful tone, and 
so easy to play! Just touci:a 
key and blow normally; you 
can’t miss. Nothing to com- 
pare with these new P-A 
Saxes, Clarinets, Trumpets, 
and other P-A instruments. 
Fully guaranteed; your suc- 
cess assured. See your music 
dealer or write direct for 
beautiful free book. No 
obligation. Easy terms. 
Greatest fun, easiest with 
P-A. Write today sure. = 12% 


PAN-AMERICAN 


304 P-ABidg., Elkhart, Indiana 
New Scientific Wonder 











Silver Only E 
BIG FUN. You apparently see thru 
clothes, wood, stone, any object. See bones 

in flesh. FREE PACKAGE radio picture films, take pictures 

without camera. It's hot stuff! | package with each 25¢ order 

Not sold elsewhere. Order rr MFG. CO., 

Dept. 76-B, NEW HAVEN, 


FENCING 


World’s Finest Sport—Exciting Fun—Harmless 
Boys! Become the best swordsmen in 
your neighborhood. Develops both body 
and mind. Harmless, because the spri: 
steel 3-foot long foils are equipped with 
rubber buttons. Cup shaped hand guard 
Complete set of two foils (swords) and 

free instructicn booklet only $1.98 postpaid. Order now. 

industrial Prod. Co., Dept. 16P, 48 W. 48th St., New York, N.Y. 
















ms | Correspondence Courses In 


arte RADIO and ELECTRICAL ENGINEERING 
4 BF! ELECTRICAL ENGINEERING ©3500) =:° 


electrical 
field. Prepare yoursett. at rf Lost, for yr ure future 
Modern, simplified, you can rstand ¢ qu ° 

E> xtra fine om in radio, 


und 
RADIO ENGINEERIN dress, photo-electric wor 


you to be super-service man, real vacuum tube technician. 
kits furnished. Dip,oma on completion. 
Deferred payment pian. 
Get copies of school Seta loRs stude nt magazines, 
complete details. SEND 


_Lincoin Engineering School, Box 931-70, Lincoin, Nebr. 


NEW BRUSH 
PLATING OUTFITS 


for auto parts. Connect to a battery, no tanks used 
Almost as siniple as painting. Your opportunity to make 
ood income plating auto parts, reflectors, mirrors, et 


Free Particulars and Proofs 
GUNMETAL CoO. Ave. F, 


GENTS!:50 





public ac ~ 


a aper. 
Tuition, $25, either course 








Decatur, Illinois 











INA 
WEEK 


Big cash profits for you; full or spare 


time. Over 250 household necessities— 
things people must buy. Proven at sel- 
lers; steady repeaters, earnings ve 
day. FORD T er SEDANGIV =N- 
YOU AS BONUS. I’ll show you how 
to start at once; ed you everything— 
Dispiay Outfit and quick cash plans. 
"REE—no obligation. Just send name on tm. 











Government Jobs 


Positions Clerk C arriers, Rural Carriers, Railway Po 


Clerks, Vostmasters File Clerks, and many others 
Splendid salaries, easy work, vacation with pay. ¢ 
mon sé hool education sufficient. Examinations often 


Established 1896. Send for our Civil Service Catal 
Columbian Correspondence College Washington, D. C. 


ee — 








Peas Tem 








The Plastex Industry needs manufacturers on small scale 
and for big production of Lamp and Clock Stands, Art 
Goods & Novelties in Plastex and Marble imitati 


Experience unnecessary. 4c material makes regular 
store sellers. Rubber moulds furnished for speed 1 
duction. Small investment brings big returns. Am! 
tious men have chance for real ny erity. Our free booklet ¥ 
interest and benefit you. Plastex Industries, Dept. 2, 1085 
Washington Avenue, New York, N.Y. 
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' Enjoy One of the Best Jobs in Indus 





‘Steady Work 


3 nearly all manufacturing—construction— 
huilding starts on the drafting table, the 
raftsman is one of the first to be hired and 
ie of the last to be laid off. It is his blue- 
ints, his specifications, that give the last 
1rd in what the workmen are to do. No article, 
iilding or construction job is started before the 
ins drawn by the draftsman have been offi- 
ily approved. 


Good Pay 


‘he draftsman has been called the Junior 
ngineer which title just about describes his 
ork, position and pay. He combines his 
nowledge of principles, mechanism and con- 
truction details with the ability to draw plans 
nd indicate motions and methods on paper. On 
the average, his salary is considerably above the 
izes of the mechanic and, of course, less than 
hat of the engineer. 


Promotion 


eveloping plans, new machines or new con- 
» draftsman works di- 
rectly with important men of the organization. 
So he knows what is being considered and planned. 
it may be the superintendent—engineer—even 

» prospective buyer with whom he consults. 
| he ‘se contacts, plus his experience and general 
knowledge of the business, place him in an ex- 
llent position for promotion when next there 


a good opening. 


2 Drafting 
Lessons | 


TestY ourself!See howr 
TODAY for facts and 2 beginning io -ssons FREE. 





ing by interest 





reyrs a 


50. 


A Job Where You Are Not Old at 40 


Athletes, farmers, and factory and shop workers who rely on muscle start growing 
old even before they reach 40 while office workers, executives, teachers, professional 
men—in fact, all kinds of brain-workers—are just approaching their prime at 40 to 
Training increases your value AT ONCE and continues to help boost your earning 
power as you mature and as you increase your experience and background for forming 
judgments of your firm’s policies and methods. 


Security for Yourself and Family 


Even if you now are only 18, 25 or 30, you should look ahead—begin training TODAY 
for the Job you want at 50. Training helps you to be independent—self-supporting. 
It helps you to enjoy associations that are denied the untrained man. Training helps 
you to increase your earning power more QUICKLY— 
of your family advantages far in excess of what you could give them as an untrained man. 


Train and enjoy PROGRESS—CONTENTMENT—INDEPENDENCE. 
American School, Dept. DD-346, Drexel Ave. at 58th St., Chicago 






Draftsman 














and by so doing to offer members 





(Continued from page 18) 


you seal the concrete floor of your cel- 
lar. Make up a generous quantity of a 
mixture of water glass and water, in 
the proportion of one pint of water 
glass to four of water. Spread this over 
the floor with an old broom and allow 
it to dry. The process should then be 
repeated in a day or so. 


Deposit from Oil Burner 


2—-WHEN there is a layer of oily 
smudge on the woodwork and window 
Sills, is it the fault of dirty oil or of the 
oil burner itself ?—-V. B., Dayton, Ohio. 
THE deposit is probably due to 
incomplete or faulty combustion of the 
n the burner. Call the company 

1 Which you bought the burner and 
have a man come to inspect and ad- 


it. 
Bricks Stop Termites 
D. R., COLUMBIA, S.C. Replacing 
the wood on top of cellar foundations 
M bricks or concrete and metal will 
he in keeping down the spread of 
ter:nites into the house. 


Wc terproofing Cement-Block Walls 


( IN WATERPROOFING the cement- 
blo-< walls of my garage, should I ap- 
ply ‘he waterproofing material to the 
Ins or the outside surface ?—K. L., 
Lake City, Utah. 

A WATERPROOF cement paint ap- 


Sal 


MA «CH, 1938 







plied to the outside of the walls should 
prevent the dampness from coming 
through. 


Comparative Cost of Oil and Coal 


T. M. K., PITTSBURGH, PA. In at- 
tempting to compare the cost of heat- 
ing a home with coal as compared with 
oil, you can figure that 145 gallons of oil 
is the approximate equivalent of a ton 
of coal in the amount of heat delivered 
by the two fuels. 


Don’t Insulate with Paper 


R. D. A., WATERTOWN, N.Y. Old news- 
papers and sawdust laid between the 
floor beams in your attic may help to 
insulate it from the lower floor, but 
they will constitute a serious fire haz- 
ard. It is better to use one of the in- 
sulating materials on the market. If 
you plan to use the attic, the insula- 
tion should of course be placed between 
the rafters and on any existing side- 
wall surfaces. 


Chemical Protects Silver 


Q.—I HAVE heard that it is a good 
idea to keep several pieces of camphor | 
in a Silver-storage drawer. Is there | 
anything to this point, and, if so, what | 
good does the camphor do?—B. H., 
Hartford, Conn. 

A.—ONE thing that the camphor 
might do is to absorb moisture and pre- 
vent tarnishing. 


Please mention PopuLar ScteENcCE MONTHLY when answering advertisements in this magazine. 
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ONLY ONE DOLLAR 
A WEEK FORA 


NEW CORONA! 


At that price, Corona’s the 
buy for anybody! Think of 


it... touch- typing es 
smart carrying case, full 
rections ... and the list 
fastest, sturdiest portable you 
ever wished for...at a price 
anybody can pay! Don’t de- 
lay ... mail coupon now for 
free booklet. 


L C SMITH & CORONA 
TYPEWRITERS INC Desk 3 
721 E. WashingtonSr.,Syracuse, N.Y. 
Please send free Corona booklet 
Quote allowance on my 

portable, Serial No. . 

Name._.-- 

Address = 


City 





Become an expert 


Get into this fascinating field. For pleasure or career Lf * fognous 

method of personalized yn tion will make you an Af in Co 

mercial, News, Portr: rtising, Candid or Motion Picture 

photo; “graphy . Big money- Saotings opportunities. Personal pepacanes 
and Home Study courses. 28th year. Write for Free 


NEW YORK INSTITUTE OF PHOTOGRAPHY 


10 West 33 St. (Dept. 5) New York City 
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TRAIN FOR an 


the thorough Aerol.T.|. way 





As an Aero I.T.I. student you study as 
the men are shown doing here. You are 
instructed on. . . and actually operate... 
modern tools, instruments and machines in 
the Aero |.T.|. shops. Your instruction 
program is supervised by the famous air- 
plane builders on the Executive Board. 
Never before has the aircraft industry been 
able to obtain men trained this modern 
Aero |.T.1. way. 


You could not be given a more thorough 
or a more complete training in an aircraft 
plant itself. Therefore, if you want a suc- 
cessful career, 2 

this is the kind 
of training you 
should obtain. 
For complete 
information 
send the cou- 
pon now. 















EXECUTIVE BOARD ) 
John K. Northrop Cc. A. Van Dusen 
Vice-Pres., Douglas Vice-Pres., 
Aircraft Co., Inc., Consolidated 


in charge of Aircraft Corporation 


Northrop Division 


Robert E. Gross 
President, Lockheed 
Aircraft Corporation , 


NOW AN AERONAUTICAL 
ENGINEERING COURSE 


Under the personal supervision of John K. North- 
rop, one of the world’s outstanding aeronautical 
engineers, Aero |.T.!|. now offers a |-year Aero- 
nautical Engineering, Design and Drafting Course 
it is designed to provide the practical engineering 
training demanded of the man who hopes to 
enter the engineering and design department of 
an aircraft plant. It has been prepared by authori- 
ties—is stripped of all unnecessary elements. It 
also includes actual shop practice on Aero |.T.1 ‘s 
unexcelled aircraft production training facilities. 


No flying involved in any Aero |.T.!. courses. 


AERO INDUSTRIES TECHNICAL INSTITUTE 


5247 W. San Fernando Road 
Los Angeles, California 





————— 








a? 
° 


® Aero Industries Technical Institute . 
© Please send information regarding your school © 
Band courses. | am over 18 years of age, and & 
S understand there is no obligation. 2 
x a 
EE , 
5 : 
ee — — 

& 
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Meter Tells Top Speed 
for Safe Car Turns 


How fast can an automobile take a 
highway curve without undue side slip 
or skidding? This information is de- 
termined automatically by a novel meter 
developed by Missouri state-highway 
engineers. On the basis of estimates re- 
corded by the machine in practical tests 
on Missouri roads, warning signs have 
been made advising motorists at stra- 
tegic points of the maximum safe speed 
at which they may drive their cars. 
C. W. Brown, chief engineer of the 
Missouri Highway Department, reports 
that the public is responding favorably 
to the new signs. 


Typewriter Ribbon Has 
Only One Side Inked 


INKED on only one side, a new type- 
writer ribbon devised by George W. 
Schaefer, of Quincy, Mass., reduces 
clogging of typewriters caused by pieces 
of ink-saturated dust and paper getting 
into the moving parts of a machine, and 
helps the operator keep his hands clean. 
The novel ribbon is installed in a type- 
writer or similar machine in such a way 
that the type strikes it on the clean side, 
pressing the ink on the other side onto 
the paper. 


Chemical Improves 


Plywood’s Quality 


FIR plywood, treated chemically so 
that it is said to compare in beauty and 
durability with the more expensive hard- 
woods, has been placed on the market. 
The treatment consists of direct applica- 
tion by machinery of a chemical made 
of synthetic resins which waterproof, 
seal, and prime the pores of the wood. 
The product then will take any kind of 
finishing material such as paint, enamel, 
lacquer, oil, or water stains, without 
raising the grain, and without showing 
sharp contrasts between the soft and 
hard fibers. The treatment does not 
materially change the appearance of 
the substance. Although fir plywood 
has been used for building and decorat- 
ing purposes in the past, the treatment 
is said to make possible its use in dry- 
wall construction, prefabricated houses, 
paneling, cabinet work, concrete forms, 
trailers, and railroad-car lining. Besides 
being moistureproof, it is resistant to 
wear, weather, decay, and mold. 


New Bathroom Mirror 
Does Not Get Foggy 


MOISTURE will not condense on a new 
bathroom mirror, designed by Manuel 
Somohano, of Mexico City, as a boon to 
shavers. The mirror contains an elec- 
trical heating unit that keeps the tem- 
perature of the glass above that of the 
room, so that vapor released into the 
bathroom air when the hot-water faucet 
is opened does not condense’ on the sur- 
face to blur it. 


Cemscumee 
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FACTORY TO YOU 


NEW REMINGTON NOISELESS PORTABLE 


10-Day 
Free 
Trial 
Offer 





AT LAST! The famous Remington NOISELESS 
Portable is yours for only ten cents a day. Brand 
new. Not rebuilt. Standard keyboard and every 
modern feature. Free carrying case and typing 
course. 10-Day free trial. You don’t risk a penny. 
WE PAY ALL SHIPPING CHARGES. Act 
now! Write Remington Rand Inc., Dept. 153-3 
465 Washington St., Buffalo, N. Y. 








iy” TUBELESS < 
. BAT TERYLEsso SAA 


WORLD'S SMALLEST REAL PERFORMING 


Amazing midget radio 
weighs only 3 ozs. com- 
ete. Receives stations : 
with clear beautiful tone. No static or interference. Nothing to adjust 
or wear out. Should last for years, ENTIRELY NEW DESIGN! Not: 
be confused with simon so-called ‘*Pocket Radios’’. Music and pr 
grams, £o' OME DIRECTLY FROM GRILL OF RADIO. Has patente: 
new peakophone’’ which gives more volume and stations. NOT 
TOY. Fones broadcast bands, police and airplane calls. The news 
radio sensation of the year. pAbeolutely co com; sete’ with Patrue tions f 
see in hotels, - autee, boats, NLY A SECC IND ms , 
INNECT—no me hook-ups toany anaes A. no extra wires. 
is¥ 1ED OWNERS. “REPORT wonderful service in ALL PA RTS OF Thi! 
WORLD! TH ACTS. Beautiful twocolor cabinets in six color 


SEND NO MONEY! Pay postman only $2.99 plu 


postage on arrival or send 
yours will be sent postpaid. GUARA N 
"EE D. C —s ite used a ot oly A most unusual value. 
TINYTONE RADIO CORP., Dept. PS-3, Anam chy Nebraska 


fe Price 




























Easy Terms @ 
Only 10c a Day 


Save over % Mfg.’s Origl. Price on all 
standard up-to-date office models. 


SEND NO MONEY 
Bensationa! saving on all late models com: 
letely refinished like new. FULLY GUAR- 
ANTEED. ig Free Catalog shows all makes in 
full colors. Send post-card for lowest prices. 


SPECIAL PORTABLE BARGAINS — 
Brand New FEATHERWEIGHT—Lzs atest Model Portable— up-to-date 
streamline featuree—now offered at amazing “—_ price. Fully Guaran- 
teed—10 day trial—only 10c a day. Full details sent ree! 

Free course in typing included. 

31 W. Monroe $ 


International Typewriter Exch., Devt 307, Chicage 








Made to order by FIT-RITE improved 
method BY MAIL, all over world. 





Finest Quality. MONEY-BACK GUAR- 
ANTEE YOU WILL BE SATISFIED. We 
take your word. Catalog and impres- 
sion material FREE. Write NOW! 


END 
NO MONEY 
UNITED STATES DENTAL COMPANY 


1555S Milwaukee Avenue Chicago, til, 


Dept. 342 
Make Color-glazed 


EARN MONEY cencat’ rroauce 


New, perfected low cost method. No mold 
RB or costly tools. You build your own equip- 
ment from plans we furnish. Easy to 
f make pottery, statuary, giftware—in 
# home or shop—to earn money. MEN 

—Send 10c TODAY for details. 


g NATIONAL POTTERIES COMPANY 
13 W. 26th St., Room 7, Minneapolis, Minn. 


REAL JOBS OPEN | 


Auto, Diesel, Aviation Mechanics — Body, 
Fender repair, Painting, Welding. Learn 
with a few weeks practical train- 
ing. Write for FREE BOOK, low tuition 
rate, and course interested in. 


McSWEENY SCHOOLS, Dept. 6-51 
Detroit, Mich., or Kansas City, Mo. 


Save Your Feet 


~ » Thousands get relief from pain- 
ful feet and walk freely with 


HEEFNER gippont 

























FREE 
BooK | 









SUPPORTS 
Write 


Tells how to 
aid nature in strengthening weak fect. It’s FREE 
HEEFNER ARCH SUPPORT CO. Dept. 406 Lewis Bldg., Salem, Virvinia 
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Tank-Destroying Gun 
Has Five-Mile Range 


CAPABLE of being set up for action in 
fifty seconds, a new 75-mm. howitzer 
recently tested by the U.S. Army is so 
small that it resembles a toy gun. Yet 
the howitzer will fire six high-explosive 
or shrapnel shells a minute and, be- 
cause of its flexibility, it is expected 
to be one of the Army’s most effective 
weapons against tanks. It is towed by 
a truck from which it can be quickly 
uncoupled. It has a range of more 
than five miles, and can be revolved 
through a forty-four-degree angle with- 
out shifting the gun trail. 


Pressure in Roots 
Causes Sap to Flow 


SMASHED to pieces by the pressure 
of sap in the roots of a tomato vine, a 
scientific apparatus devised by Dr. 
Philip Rodney White, of the Rockefel- 
ler Institute’s Princeton, N.J., labora- 
tory, proved definitely that sap flow in 
plants is caused by pressure below 
rather than by vacuum from above. 
Ever since scientists knew that sap 
flowed through vegetation from the 
roots, they have been puzzled by the 
cause of this flow. Frequent measure- 
ments of the pressure in roots tended 
to disprove the contention that this 
caused the flow, because no one re- 
corded a pressure adequate to raise 
the liquid to the tops of tall trees. For 
this reason it was theorized that evapo- 
ration of the liquid saps near the tops 
of plants created a vacuum which lifted 
the liquids in a solid column. Dr. 
White’s apparatus, consisting of a col- 
umn of mercury confined in a glass 
tube, was attached to the living roots 
of a tomato vine. The mercury rose 
until it was recording a total pressure 
of 125 pounds a square inch. Then the 
tube broke. Dr. White explained that 
the reason former tests did not reveal 
| the pressure was because they were 
| made on dead or dying roots. 





Ground Animal Bones 
Filter Drinking Water 


GROUND animal bones may prove an 
‘licient filter for removing the chemical 

iorine from drinking water, according 
to a discovery of Prof. H. V. Smith, of 
he University of Arizona, Tucson. Fluo- 
rine, found in the water of reservoirs in 
| the southern and western parts of the 
| United States, causes mottling of the 
| teeth of users in the localities affected. 
| After preparation by a chemical pro- 
| ss, the animal bones are ground and 
| placed in a filter that is fitted in the in- 
e pipes carrying water from the 
reservoir. The bones, according to Pro- 
sor Smith, extract the fluorine as the 
ter passes through. After consider- 
ai'e use, the ground bone loses its 
‘ctiveness as a filter and must be re- 
‘ed with fresh material, or with used 
bone that has been revitalized and re- 


< 
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Become An Expert 
Accountant 


The Profession That Pays 


HE demand for skilled accountants 

—men who really know their business 
—is increasing steadily. New state and 
federal legislation requires much more, 
and more efficient, accounting from busi- 
ness—big and small. Corporations are in 
constant need of expert counsel in matters 
relating to Auditing, Cost Accounting, 
Business Law, Organization, Manage- 
ment, Finance. Menwho prove their quali- 
fications in this important branch of busi- 
ness are rapidly promoted to responsible 
executive positions—given an opportu- 
nity to earn real salaries. The range is 
from $3,000 to $10,000 a year—even to 


higher income-figures. 


Send for Free Book— 


” Accountancy, the Profession That Pays” 


Why let the other fellow walk away with 
the better job, when right in your own 
home you can equip yourself for a splen- 
did future in this profitable growing pro- 
fession? 

Under the LaSalle Problem Method 
you can acquire a thoro understanding of 
Higher Accountancy, master its funda- 
mental principles, become expert in the 
practical application of those principles 









COSTS PROFITS 














APPROPRIATIONS 














POLICIES 


AUDITS 


supervision of a staff of legal, organiza- 
tion and management specialists, busi- 
ness efficiency engineers and Certified 
Public Accountants. 

Preliminary knowledge of bookkeeping 
is unnecessary. Our free book on accoun- 
tancy fully explains how we train you 
from the ground up, or from where you 
now are, according to your individual 
needs. Low cost; easy terms. 

If you are dissatisfied with your present 
equipment, the coupon just below this 
text will bring you the true facts about 
present-day opportunities in Accounting, 
all without obligation. 








PLANS FOR 
FINANCING 




















—this without losing an hour from work 
or a dollar of pay. find this coupon his most profitable aid 
Your training will be under the direct to progress. 


LASALLE EXTENSION, Dept. 383-HR Chicago 
The School That Has Over 1,450 C. P. A.’s Among Its Alumni 


TI would welcome details of your success-building plan in accounting, together with 
copy of ‘‘Accountancy, the Profession that Pays,” without obligation. 
C] HIGHER ACCOUNTANCY 
Other LaSalle Opportunities: LaSalle opens the way to success in every impor- 
tant field of business. If interested in one of the fields below, check and mail. e 
O)Business Management [jModern Foremanship H Salem Bookkeeping L 


The man in earnest to get ahead may 









() Business Correspondence [)Practical Accounting Salesmanship 
(Traffic Management and Office Cc. P. A. Coaching 
Commercial Law Management [)] Business English 
Industrial M’gm’nt O)Law--Degree of LL.B. [] Stenotypy 





CUT ME OUT 


Cut me out, paste.me on a pos teard and mail to Popular 
Science Monthly, Dept. 38, 353 Fourth Ave., New York, 
N. Y. I'll bring you complete supplies and instructions on 
how to make easily several dollars a week in your spare time. 


_ S. GOVERNMENT JOBS 


Many 1938 appointments expected. 


Mail coupon at once. 
Pe rr anncin SCS a OE NR 
FRANKLIN INSTITUTE, Dept. M258 
Rochester, N. Y. 
i Sirs: Rush to me without charge—copy of 32-page 
book, How to Get a U. 8. Government Job,’’ with 


When answering advertisements, 
please write your name and 
address plainly. 





RAILWAY POSTAL CLERKS 


list of positions for men-women and full particulars 
e telling how to qualify for them. 





ne ved by a chemical treatment. Name 
Clerk Bae 
— pa: Bn = Custe —_ Ms cone Se Ss oy te. = | Address 
MA °CH, 1938 Please mention PopuLar ScteNcE MONTHLY when answering advertisements in this magazine. 21 












Special Introductory Rate of 20c a word for 
this new classified advertising section applies only 
for the next issue-—-April. Thereafter these regular 
rates prevail: 20c a word per insertion for 12 con- 
secutive issues, 25¢ a word for 6 consecutive issues, 


POPULAR SCIENCE MONTHLY, 3 


Classified Sectio 









30c a word for 3 consecutive issues, 35c a word for 
one issue. Minimum is 10 words. Each insertion 
is payable in advance. Copy for the April issue 
(appearing on the newsstands March Ist) must 
reach this office not later than January 30th, 1938. 


53 FOURTH AVE., NEW YORK CITY 





war eo 
ASSEMBLE your own boat. Our FREE booklet feegibes 107 plar 





ADVERTISING AGENCIES ANTIQUES, RELICS 
INDIAN GOODS 





LEARN advertising quickly at home. 








Easy practical plan. No text books. 100 GOOD ancient arrowheads $3.00; 
Common school education sufficient. Tomahawk head 50c. Flint knife 
Interesting booklet and requirements 25c. Illustrated catalog 5¢. H. Dan- 
free. Fage- yavis Sc noe of —— iel, Hot Springs, Arkansas. 
ing, 3601 ichigan venue ep TL RITIT RIES “er a | 

1742, Chicage. GENUINE sinew sewed Indian Bead 


~ — work relics and curios. Robert 
ADVE RTISE profitably: $15 reaches Bane, Kingfisher, Oklahoma. 
000,000 Sunday newspaper read- 
ons “with 24 word ad. Newspaper, - —9 guemernes 
magazine, mailing-list ratebook free. AUTHORS’ SERVICE 
Shice i yency, 22 W. Jack- 2 
pay r iicago. = 5 SHORT stories revised, typewritten, 
warp ——- marketed. Details free. Hursh 
INCH display advertisement 30 mag- Service, Box S8-1013, Harrisburg, 
azines year $24 ‘c Wood's Popular Penna ; 
Services, Atlanti it (N. J.) —— - 
a ene y WANTED— Authors’ manuscripts for 























33 WORDS, 25 magazines, three adiat 4 hjias Wi Ame 
months, $2.00. Goodall, 742 Mar- ee he tt NY. 
ket, San Francisco - 4 
AGENTS WANTED AUTOMOBILES 








300% 7 3ET autos! ! Parts! 

300% profit in new perfected (1937) | MIDGET autos! Motors! Parts 
quick action self-at: urting ci car Used, new; sport, racing. Over 20 
or friction. W midgets, 60 motors, $5.00 up. Latest 


lighter. No _ flint , 
~ * lists, 20¢. Shipps Midgets, Box 
makes it light? No wind can blow at 543-K, Zanesville, Ohio. 


knockdown frames and materials for making $20-$100 weekly, i: 
save you % builder’s cost. All types home or office, Foe anc of your owr 
and sizes. Send 25¢ for big catalog. Elite Co., 214-A Grand St., New 
Brooks Boat Company, PS7, Sagi- York. 











naw, Michigan. : YOU’ LL like resilvering mirrors, auto 

SHIPS—16” Flying Cloud, Constitu- parts. Reflectors, making chipped 
tion, galleons. Materials — glass signs. Write. Sprinkle, Plate 

easy tana. only $1.50. y egg © 5¢. 920, Marion, Indiana. 

Hancock, 323 Douglas Ave orts- | TF you'd like an extremely profit 

mouth, Va. able lifetime business, operate 





BOAT blueprint patterns. Illustrated Collection-Credit Agency. Free folder 
catalogue 10¢. Cleveland Boat Cole Associates, Syracuse, N. Y. 


Blueprint Co., Station A, Cleveland, OPPORTUNITY knocks. Earn Tea 








Ohio. living, rapid seller, washing fluid 

KAYAKS, suepe ns. Illustrated cat- | business. Full information, formulas 

eee 72% Viking Kanoe Co., $1. 00. Zehnder Sales, Phillipsburg 
errick, N. Y. N 








. —— FOsiTIVE burglar proof ventilatin 
BODY-BUILDING COURSES window sash lock. locks with kes 
royalty preferred. Albin Swansor 
oe oe courses. Spe- Mount Jewett, Penna. 


cial offers! ree booklet. Good FREE Instructions! ‘‘Make Extra 

















Barbell Co., Dept. 6, 947 Elm, Read- Money’’ manufacturing fast-sell 
ing, Pa. ing novelties in home. Write! Stew 
art’s Studio, 2927 Wilcox, Chicago 
BOOKS, PERIODICALS, PIC- LIKE to draw? Earn steady income 
TURES, POSTCARDS tracing and duplicating cartoons 





out. Retails 50¢. Sample and can of —. 
fluid 25c. New Method Co., New MIDGET racing car. 100 
Method Bidg., Box PS-63, Bradford, Build with our plans, arte. De: 
Penna. tails for stamp. Shipps, Box 543-K 
LOCAL agents wanted to wear and Zanesville, Ohio. 

demonstrate Free Suits to friends. . 
No canvassing. Up to $12 in a day AUTO SUPPLIES & EQUIPMENT 
easy. Experience unnecessary. Valu- 











able Gomsapiratin equipment, actual AUTO Kinks—A service and repair 
samples Sroarets Tailoring, manual for the auto owner who is 
Dept. B- 221° 500 Throop, Chicago. not a mechanic. What to do no mat- 


ter what goes wrong. Fully illus- 
IF earnings ; up to $45 first week will trated only $1.00 postpaid. Eugene 

satisfy you, I'll send complete out- Watson, Dept. C38, 353-4th Ave. 
fit to run home-operated Grocery New York , . 
Agency. Abselutely no money afine: - 
Details sent free. Write Albert Mills, , - 
8860, Monmouth, Cincinnati, Ohio. _ AUTO TRAILERS 


150% Repat, auick-sctiog, automate | TRAILER builders: everything at 
every home, office and restaurant. — ain pen = mre me — 
Free gam le. New Method Co., Box alog. Easy to buil oot de luxe 

trailer plans—-10¢. National Trailer 




















. ya 

PSG radford, Penna. __—ss_s |: Equipment Company, 714 W. Wis- 

BIG ones "applying initials on au- consin Avenue, Milwaukee, Wis. 
tomobiles. Easiest thing today. 

Free Samples. Also, sideline sales- , 7 

men for name plates and tire cover AVIATION 

transfers. *‘Raico’’, 1305 Washing- 


GET into aviation. Air transport pi- 
ton, Boston, Mass. lots get up to $6,000 per year, me- 
DISTRIBUT@®RS. Amazing Magnetic | chanics $2,500. Learn at this govern- 








Brush. Creates static electric suc- ment approved school. Write for com- 
tion. Excels vacuum cleaner. Profit- plete lanfoemation. State age. Lincoln 
able side-line, pocket size, Free sam- Flying School, 2101 Aircraft Bidg., 
le deal. Neway Brush Company, Lincoln, Nebr. 
dartford, Conn._____tf'§sc|_______ | {INEXPERIENCED workers, apply 
SHOW factories, offices, physicians, for aviation jobs now. Full salary 

homes, etc. amazing new bandage. while learning. Details for stamp. 
Selling like hot cakes. No experience Aisproyment, Box 553, West Los 
necessary. Details and sample free. Angeles, ‘alifornia 


Guaztex, 1200 McCormick Bidg., 


Chicago. Illinois AVIAT ion apprentic es. Good pay— 


big future rite, immediately, en- 


500% profit selling new 20-in-1 kitch- closing stamp. Mechanix Universal 
en utensil. Retails 25¢. Costs you | Aviation Service, Strathmoor Station, 
$1 a doen of $6 a ross. Sample 10¢. | Dept. H-2, Detroit, Michigan. 
lew th Co., PSM-63, Bradford, —————— ——~ 
tll acacia eats PROPELLERS—Airplanes, sleds, 
boats, generator, fans. Aircraft 
MODERNISTIC gold and silver stick- supplies. Save 50%. List free. Uni- 
on letters for stores and_ offices versal Aircraft, Fort Worth, Tex 
2500° profit. Free samples. Modern- = 
istic Sign, T-3000 Lincoln, Chicago. AERO-SLEDS for ice or snow trans 


RUSINESS — = portation. Supplies. Details dime. 

BUSINESS yroposition resilvering Adastik Bros., Grand Rapids, Mich. 
mirrors, autoparts reflectors, mak- 

ing chipped glass signs. Write, Sprin- 























kle, Plater, 910, Marion, Indiana. BATTERIES, GENERATORS, ETC. 
BIG money applying initials on auto- ~ ape et : 
mobiles. Write for particulars and EDISON lifetime storage batteries 
free samples. American Letter Com- for light and power. Eliminate acid 
pany, Dept. 47, Dunellen, N. J. battery diseases. Long guarantee. 
ne oe ——— All kinds rebuilt generating plants, 
NO ped dling, pack your own Burts. motors, and miscellaneous articles at 
_ 3541 91thSt Jackson Heights, ! Y. bargain prices. Free interesting lit- 
SELL made to measure raincoats. erature. W. Hawley Smith Company, 
Outfit free. Goodyear Rainwear, Croton Falls, New York 
196 East 19th, New York 
MEXICAN curios, tremendous mon- BOATS, OUTBOARD MOTORS, 
eymakers! Samples 10¢. Mar- ETC 
quez-I, Apartado 1176, Mexico City. | 7 
FREE sample—-Fast selling neces- SHIP model construction sets, blue- 
: sity Kleen-Brite, Southside, Oil prints. Largest and _ finest selection 
City, Pennsylvania of separate fittings. Leading manu- 
MAKE products yourself Formula facturer of model racing yacht fit- 
Catalog Free! Kemixo, 180 Park- tings and sails. Send 20¢ (coin) for 
ridge. Illinois illustrated catalog. A. J. Fisher, 
1002-S Etowah Ave., Royal Oak, 
AMERICAN FOLIcE giv gitsu | Mich. _ a 
USED outboard motors. All makes 
KNOCK-EM-COLD! Learn police Jiu parts and accessories. Used pro- 


ellers. Details for stamp. Outboard 


Jitsu! 36 secret |} : blows : 
ae ge knockout low feadquarters 305 Atlantic Ave., 


without fists many  one-fingered 

headlock breaks, etc. New complete Boston, Massac huse tts. — 
illustrated course by world-famous “SHIPMODELER Helps’ ’ booklet 
instructor, only 15¢ today. 8S. J. Jor and Fittings Catalogue, 25¢ coin. 
rensen Maritime sldg., Seattle, Craftsman, 1208 Wilshire, Santa 
Vash Monica, California. 


for advertisers. Adservice, Argyle 
“HOW to Make 7 Seow creme ona Wisconsin. 

Auto Parts,’’ ‘‘How to Make 15- ADDED Income ideas. Mail Sales 
Ampere A.C. Arc Welder,’’ ‘‘How to News magazine, copy 10¢. Katz 
Build a Real Lathe.’’ Complete plans, 4254 No. Kimball, Chicago 
drawings, constructional details. 20¢ . : 
each, all three for 50¢. Federal, Box | HELP Yourself. Valuable informa 














344, Dept. 27, Indianapolis, Ind. tion free. Men and women. Califor 
es = nia Earthworm Farms, Highland 
NEWEST radio, electrical experi- Park, Los Angeles. 
ment books, 20¢ up. Amazing val- = 
ues. Catalog free. Electronic Publish- | HANDY men—earn money home op 


ing Co., Box 323-AD, Lincoln, Nebr. erating Community ‘‘Fix-It’’ Shop. 


: St: akg 
RARE antique books. Some two hun- afford, Makanda, Illinois. - 7 . 
dred years old. List, ten cents. Fri- | RUBBER mold bargains! Stamp 











> hoe : brings. catalogue. Colonial Art 
day Angier, Streator, Illinois. Derry N. H & 
BUSINESS OPPORTUNITIES MANUFACTURE Polishpuffs. Amaz 


ing _proposition 10¢. Particulars 


IF you have some spare room, a —,! ickorydel, Glenbeulah, Wis- 


basement or garage, where you can 
do light work, we can offer you a SWAPPERS, collectors, investigate 
profitable proposition for 1938 cast- free oes service. Xchange, Box 
ing 5¢ and 10¢ Novelties, Ashtrays, | 425, Detroit 
Toy Autos, etc., for firm of many 
years standing. No experience neces- BUSINESS SERVICE 
sary as we furnish full instructions 
with moulds. A rare opportunity to | EMPLOYMENT Guidance, Booklet. 
devote your spare or full time to Successful Job Hunting. 25¢ coin. 
yrofitable work. For details write: Employment Counsellors, Box 1283E. 
etal Cast Products Co., Dept. E., Milwaukee, Wisconsin. 
1696 Boston Road, New York City. = -—- 
- WASHINGTON, D. C., mail nay 

PLASTEX Industries offer industri- For business or personal oses 

ous men an opportunity to start a Hawkins Mail Service, 8 7 ‘our- 
business of own. ~.eU* teenth. 
ing art goods, nove ties and utility - 
products in Plastex and marble imi- = 00 Menthly Maintains Los Ange- 
ation. %¢ material makes regular | /e8 address Dickey, 628A W. 9th. 
10¢ store sellers. Rubber moulds fur- 
nished for speed production. Small CAMERAS, PHOTO SUPPLIES 
investment brings big returns. Na- 
tionwide demand in these low priced MODERNIZE your 9x12 camera with 
goods. Ambitious men have chance Kalart equipment. The New Kalart 
for real prosperity. Plastex Indus- | Synchronized Range Finder lets your 
tries, Dept. S., 1085 Washington | 9x12 with 13.5 lens go candid, gives 


















































Ave., New York, N.Y. it hair trigger action and automatic 
FASCINATING business. Repair, ad- ad- focus, plus ‘‘Man-size’’ negatives 
just typewriters, adding machines. | New Kalart micromatic speed flash 
Learn easily at home from factory with micrometer adjustment for : 
expert. Earn up to $15.00 daily. flashbulbs and shutter characteris- 
Complete instructions covering all | tics. Adaptable to practically a 
makes $3: 00 ,posthaid or sent C.0.D. cameras. See dealer or write: Kalart 
Adding Machine E ulpment Service, Room 510, 58 Warren St., New Yor 
3601 Michigan, Dept. 1743, Chicago. iN. 2. ‘ 
MAKE artificial "marble, glazed tiles, | START saving money on your cam 
uncanny. Tabletops, plaques, floors, era supply —- oy ~ by send 
hones, novelties. Hard, fireproof, in- ing for the great Bass Bargaingram 
expensive, cement secrets. Brilliant No. 233. Hundreds of bargains in 
tile and liquid rubber samples i¢ candid Ci ameras, dark room supplie 
John J. Payn, 945 Grande Vista Also Cine Bargaingram supplied for 
Avenue, Los Angeles, Calif. the asking. rite to the camera 





crossroads of the world. Bass Car 

PROFIT with new products. Make, 
sell, repeat. Analysis. Research. ame ef ney on PS, 179 W 
juaranteed formulas. Biggest cata- = ag 
log free. Special prices, leads. Gib- | CAMERAS and supplies. Free illus 
son Laboratory, Chemists, FC-1142 trated catalog listing everythings 
Sunnyside, Chicago. photographic—still and movie can 
REPAIRING upholstered furniture pean iL, 3, 4. -_— 
pays well. Illustrated instruction and i. All RB os We tak 
book, covers most common repairs, po : & “" 
your old camera or equipment | 














estimating, where to buy su piles - . : 
etc. $1.50, M. Swider, Dept. © 260 po gna nan Dg MF qo 
19th St., Brooklyn, N. Y. ' ony 8 
4 3 book—just out! uimited edition 
UNPATENTED, new improvement Hurry! Central Camera Co., (phi 
on tire valve insides. Easily manu- tographic headquarters since 1899 


factured, cheaply manufactured, etc. 230 South Wabash, Dept. 3-S, Ch 
Outright or royalty. Write Paul cago. 3-3 
2 © r 
ee 735 East 163rd St., Bronx, MAKE money in photography. Lear 
~ ee Rae ensian quickly at home. Spare or fu 
CASH paid for snapshots! Publishers time. Easy plan. Previous experien: 
demand thousands. Earn money unnecessary. Common school educ 
supplying them. Simple; profitable. tion sufficient. Interesting book! 
Stamp brings détails. Division 54. and requirements free. Americ: 
International Photos. Hohm Building Schoo! of Photography, 3601 Mict 
Sixth and Western, Hollywood, Calif. | gan Ave., Dept. 1742, Chicago. 
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BEAUTIFUL 5x7 enlargements from 
your favorite negatives 17¢ each; 
three for 50¢. Eight exposure roll de- 
veloped and printed 25¢. Work guar- 
anteed. Jeems Service, Box 137, Ann 

Arbor, Mich. 

LOOK! Your choice! Two beautiful 
enlargements and eight prints, or 

sixteen prints from each roll only 

25¢. Quickest service. Modern Stu- 

dios, La Crosse, Wis. 


LARJARGRAPH reprints: five (5x7 
= ) 25¢; Developing, 

Sime ng . toe 25¢. Te re- 

= a . Cordinal Photos, Summit, 
J. 











at Willard’s, Box 3535- R, Cleve'and 
Heights, Ohio, you'll get_quicker 
service, beautiful quality. Roll de- 
veloped, 2 prints each negative 25¢. 
Enlargement coupon. (Trial offer) 
IDEAL photos. 25¢ per roll, finished 
with round corner prints. To get 
acquainted! Coupon and_ snapshot 
folder free. sgee Photo. Box 2255 
Paterson, N. 
TWENTY seocinte 25¢. Roll devel- 
oped and two — each, negative 
25¢. Star Photo Service, Dept. 8, 109 
North Dearborn, Chicago. 
CONFIDENTIAL developing, two 
prints, each negative 25¢. _ Royal 
Photos, 3902 North Sixth, Harris- 
burg, Penna. 














SPARKLING guaranteed snapshots. 
Rolls developed, two — each 
lus 8x10 Enlargement Coup -25¢. 
Prompt Service. Truefoto, ry 15, 
Des Moines, Iowa. 
TWO =e each with every roll de- 
veloped, 25¢. Very finest quality. 
Reprints 3¢ each. Brown Photo Com- 
pany, 2209-32 Lowry, Minneapolis, 
Minnesota. 


GUARANTEED. 20 prints 25¢. Roll 
developed, 16 prints _25¢. Intro- 








WANTED —hear from parties inter- 

ested gold or silver ores, buried®or 
hidden treasures. Bergman’s instru- 
ment, $5.00. Particulars free. Henry 
Bergman, Box 398-M, Springfield 
Missouri. 





RADIOS, SUPPLIES & 
INSTRUCTION 


STANDARD radio sets at big sav- 

ings. Over 400 different makes and 
models such as Stromberg Carlson, 
RCA—Philco—GE—Zenith and oth- 
ers. Get our new 44 page 1938 radio 
catalog free. Write today. Modell’s, 
58-H Cortlandt St., New York City. 
Established 1887. 


35_radio lessons 40¢. 
Dept. 4, Chelmsford, 








Colonial Co., 
Mass. 





> 


PS RE 


FREE bargain catalo 
ing tackle, outboar 
clubs. Write Klein’s, 510 South Hal- 


Guns, fish- 
motors, golf 


sted, Chicago, Illinois. 





STAMP COLLECTING 


ROUND the world—1075 different 
stamps cataloging $25, with free 
premium, $1.85. Uncas Stamp Co., 
43 E. Town St., Norwich, Conn. 
FREE: 50 stamps, Manchukuo, etc. 
Postage 1¢, album 3¢. Bullard, 
268D Northampton, Boston, Mass. 








PRODIGIOUS gift! Old German State, 


Selangor, Perak, Trinidad, Negri 
Sembilan, Foreign Reenue, Bicol- 
ored Banana Airmai) Siberia—abso- 





lutely free with approvals! Postage 
3¢. Saxon Company, Dept. 19, Albee 
Bidg., Brooklyn, N. Y. 





140 ALGERIA, Congo, Hyderabad, 
Malta, Mongolia, Persia, Salvador, 

Tunis, Ecuador, etc., 10¢. Lufbery, 

Middletown, Connecticut. 

100 MIXED stamps; with valuable 
prize set, only 3¢! Approvals, lists. 

Bob Houston, errin, Illinois. 





FINE United States approvals. For 
$1.00 will send packet, all differ- 

ent United States. Guaranteed satis- 

factory or money back. United States 

pao ae with approvals or packet. 
ewis Kelsey, So. Bristol, Me. 





RARE COINS 


BIG prices paid for certain wanted 

coins. 1909 cent $10.00, some silver 
dollars $4000, 1864-1865 Indian head 
7 $100.00 each, dimes before 
1895 $600, liberty head nickels before 
1914—-$500, encased shdoo 8 stamps, 
some large pennies $2000, half cents 
— $275.00, paper money, gold dollars 
$1500, foreign coins $1 5, some worth 
$6000 each. You may have coins for 
which we pay big premiums. There- 
fore send 15¢ today for 1938 big il- 
lustrated coin book for certain want- 
ed coins. National Coin Corporation 
(2), Daytona Beach, Florida. 


CERTAIN large cents worth $750.00; 
small cents $12.00; nickels $250.00; 
dimes $300.00. Send 15¢ for newest 
1938 complete 36 page_ illustrated 
book. Bob Cohen, Box 3507-A, 
Cleveland, Ohio. 
COMMEMORATIVE half dollars, Lin- 
coln, Texas, Oregon, Stone Moun- 
tain, Cleveland, $1.50 each. New il- 

















OLD stamps and envelopes wanted. 
Will pay $85.00 for 1924 1¢ green 
Franklin, rotary perforated eleven 
($1,000.00 if unused). Send 5¢ today 
for large illustrated folder showing 
oes prices paid. Vernon Baker, 
444-PS-3, Elyria, Ohio. 
BIG 5¢ offer! Consists of Costa Rica, 
Ecuador (large commemorative), 
Jamaica, Ascension, ho me Gambia, 
10 diff. Peru, and 10 Mexico— 
all for 5¢ to approval applicants. 
Maynard Sundman, Dept. 24, Bris- 
tol, Conn. 





FREE—$2.00 and 15 other United 


States. Mailing 3¢. Foreign ap- 
prayals. W. Clatworthy, Upland, 
a 





15_STAMPS cataloging $1.00 free! 
Postage. Gordon Davison, Box 568, 

Manchester, N. H. 

100 ALL different Portugal 25¢. LC. 
ssaee, Company, Box 38, Belle- 

rose 

100 DIFFERENT Nicaragua $1.00. 
M. Mantell, 227 Collins, Miami 

Beach, Florida. 

UNITED STATES 50 __ different 
postage stamps, 18¢. Goldsmith, 

Box 200, Chicago. 














TAXIDERMY 





DIAMOND airpost commemorative 
issue complete; proletariat por- 
traits and famous a zon stamp 
with 117 additional, onl ¢. Friend- 
ly Filatelists, Box 44 Bg, Philadel- 
phia, Penna. 
FREE 107 different stamps from 
strange and distant lands, to ap- 
plicants for really fine approvals, 
sending 6¢ to cover postage and 
making. 7 Bill Boyd, 3422 Tuxedo 
Ave ept. D., Cleveland, Ohio. 


BOY Scout Jamboree set. Minerva 

Triangle from Netherlands, Com- 
plete Costa Rica Diamond Shaped 
Airmails, 10¢ with approvals. Reyco, 
Box 5197, Los Angeles. 




















ductory Offer. Quality Photo, Hutch- lustrated catalogue 25¢. Norman 
inson, Kansas. Shultz, Salt Lake City, Utah. 
CANDID camera film anew de- THREE Foreign Coins and price list 
veloped, enlarged. Trial roll 50¢. _10¢. Joseph ‘offin, 1182 Broadway, 
Art. lores, Sinton, Texas. New York. _ 
levelope 2 en- | 35 COINS, bills, tokens, 25¢. Otto 


ROLLS developed. § 8 prints, — 
largements, 25 cents. Mayfair, Box 





261, Toledo, Ohio. 

REPRINTS i¢ each. Satisfactory 
service guaranteed. Eastman’s 

Studio, Armstrong, Iowa. 








SPECIAL: 30 reprints 25¢. Satisfac- 
tion guaranteed. Photo Studio, 
Armstrong, Iowa. 





POULTRY & SUPPLIES 


Oddehon, 106E8, Kansas City, Mo. 


THREE new coins and list 10¢. 
Ray Willard, Monett, Mo. 


RUBBER STAMPS, OFFICE 
SUPPLIES 











NEW $3.75 automatic adding ma- 
chine. Fully guaranteed. Bassett, 
Box 302E, Altadena, California. 





MAKE money with poultry. Read 

America’s biggest poultry maga- 
zine. $1000 Cash Prizes to chick 
raisers. Learn how leading poultry 
raisers succeed. Only poultry maga- 
zine operating its own experimental 
farm. Three years $1.00, 9 months 
trial 25¢. Poultry Tribune, Dept. C91, 
Mount Morris, 





PRINTING, MULTG., MIMEO., 
GUMMED LABELS 





125 letterheads 8%x11 and 125 en- 
velopes, $1.00 postpaid. Benneville, 
107 West Roosevelt, Philadelphia. 


SPECIAL! 250 514%4x8% 


letterheads, 


125 envelopes, 100 cards, $1.00. 
Personal or business samples. West- 
rn Stationary, _ Topekz a, Ke insas. 





GREATEST > $1. . 3 Prine 7s specials. 
i) 1000. 


Circulars 5} 
United "Printing, ‘Pottstown, Penna. 


DISTINCTIVE printing, reasonable 
prices, srompt service, samples. 
Economic Printing, L eonia, N. 


1) bond letterheadso or envelopes $1.00. 
Moyer, B-241- Milton, Penna. 


HARVEY Tsbeke are the real values. 
6618F Quimby, Cleveland, Ohio. 














PRINTING OUTFITS & SUPPLIES 


SONGWRITERS 





POEM writers, songwriters—send for 

free Rhyming Dictionary, Writers 
Guide. Submit best poems, melodies 
today for bonafide, uperior offer. 
MMM Publishers, Dept. 55, Portland, 
Oregon. 


ag eg ly = ~get ‘‘How to Write 
Songs’’ = famous Broadway com- 
oser yh ree Rhyming Dictionary. 
Songwriters Institute, 1234-J Broad- 
way, New York. 
SONG poems wanted to be set to 
music. Free examination. Send 
poems to McNeil, Bachelor of Music, 
4153-PS South Van Ness, Los An- 
geles, Calif. 


SONG poems wanted—home, love, 

sacred, any subject. Send best po- 
em today for offer. Richard Bros., 
146 Woods Bidg., Chicago. 


MUSIC composed to words. Rhym- 

ing ss free. Phonograph re- 
cording song free. Keenan, 259 
Beach St., Bridgeport, Conn. 


WANTED original poems, songs, for 
immediate consideration. Send po- 
ems to Columbian Music Publishers 
Ltd., Dept. 96, Toronto, Can. 
SONGWRITERS wanted, write for 
free book, 50-50 plan, Song Bu- 
reau, Dept. L, Salem, Indiana. 





























PRINT your own cards, stationery, 
circulars, advertising. Save money. 
isy rules furnished. Print for oth- 
Ss, big profits. Junior outfit $8.85; 
b presses $11. Details free. Kelsey 

_ B-8, Meriden, Conn. 

-RINTING instruction book _com- 

plete. Send 15¢ in stamps. Print- 
Sales, 114 S. Howard Street, 
Itimore, Md. 





PROFITABLE OCCUPATIONS 


ILLESS agriculture, raise wa 
es, potatoes, flowers, etc. 

llow tank of water containin 
micals. Tomato vines 20 feet g 21 
year, 20 pounds per vine, quality 
ter than soil grown. Instructions, 
mula $1.00. — s Chemicals, 
2 E. Slauson Ave., Los Angeles. 


ISE Angora wool rabbits! Easy, 
o 

















rofitable. Wool brings $3.00 

0 Ib.! Catalog free! Rabbit 
ns, Sharon, W: ———. 

\RL growers wanted. “How To 


row Pearls In Bedrooms. In 
fish.’’ Postal brings information. 
| Scientists, Woodland, New 





SHROOMS: grown at home with 
vly patented Tobacco Stem spawn. 
{market all year. Book, pictures, 
Tells all about this profitable 
ness. Write Home Growers Serv- 
Dept. A-1, West Chester, Pa. 
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SONGWRITERS! Amazing convinc- 
ing proposition! Hibbeler, C-15, 
2157 N. Avers, Chicago. 





SPORTING GOODS, GUNS, FISH, 
TACKLE, ARCHERY 


FISHERMAN: Send a dime and your 

dealer’s name for a set of three 
trout, bass, or pan fish spinners to- 
gether with our list of material for 
constructing your own lures that will 
catch fish. our money refunded if 
not satisfied. Spinner Specialties, 
Lewiston, Idaho. 


SUBSCRIBE now to the leading arch- 
ery magazine of America. Covers 
all phases of archery. $1.00 the year. 











Send ten cents for sample copy. 
American Bowman-Review, Albany, 
Oregon. 

MUZZLE loading rifles and shot 


guns for target, field and game. 
Specify wants and let us fill them. 
Accessories list ready. E. . Farris, 
N&W Ry., YMCA, Portsmouth, Ohio. 


FOR bank and boat fishing, folding. 





Carry in tackle box or pocket. 
Send $1.00 each. Howard Presler, 
507 Patterson St., Carey, Ohio. 





WRITE for tackle specialties cata- 
log. Braidwood Tac Sales, Perth 

Amboy, N. J. 

TELESCOPE ssights $4.75. Bluing 
solution, shooters supplies. free 

catalog. Jaymac, Jackson, Michigan. 











WILL pay $100.00 for 1911 Vinaz 
stamp. $85.00 up for certain 1924 

1¢ stamp. Send 5¢ for large illustrat- 

ed folder showing amazi Dg prices oy 

a Baker, 444-P Elyria, 
10 


LEARN by mail to mount birds, 

animals, fish, game heads. Also tan 
skins and make marvelous Krome- 
Tan leather. Only taxidermy school 
in the world, founded 1903, over 
250,000 students. Rush postcard to- 
day for free book, 48 pages. Special 
low rates now in effect. orthwest- 
ern School of Taxidermy, 339 Elwood 
Bldg., Omaha, Nebraska. 


WORLD’S most amazing book of 
rare and secret information. Reci- 
es, formulas and secret processes 
or making household and commer- 
cial products, $1.00 postpeld. Eugene 
Watson, Dept. C28- 353- 4th Ave., 
New York. 
— eyes. Taxidermists’, 
upplies. Lowest prices. 
cata! 0g free. Write today, E 
Supply Company, 228 Smith Build- 
ing, Omaha, Nebr. 








furriers’ 





OLDTIMERS: Canada Beaver stamp, 

50¢. New Brunswick Train stamp, 
35¢. Newfoundland %¢ Dog stamp, 
20¢. Reference brings fair-priced ap- 
provals, (not usual trash). Roger 
Newberry, 946 Fort, Victoria, B. C., 
Canada. 








A good hobby is an important part 
of a man’s life. Watch these col- 
umns monthly. 


EXCHANGE ——s the new wa 
Particulars ree Gage, Arca e 
Building Pasadena, California. 


25 DIFFERENT South American 
10¢. No approvers. Burkhart 
Stamps, Sandwic 
GIGANTIC Bhopal Triangle, Turks 
Caicos, $5 U. S., Caymans, genu- 
ine Baden. pveryuert.. 3¢ with ap- 
provals. aw * anson Place, 
Brooklyn 
4%, TRIANGLES! Guatemala Bisect 
(diagonal half-stamp); beautiful 
Liberia, three additional triangles, 
27 other stamps, 5¢. Abell Co., 
1818-H St. Paul, Baltimore, Md. 
SUPERIOR international mixture, 
sample half-pound, 60¢, postpaid. 
Commemoratives used far mailing. 
Osborne Morse, 1116 Park Ave., 
Albuquerque, N. Mex. 
SCARCE mint, Yorktown and ten 
stamps from Kenya Epirus, ete. 
Only six cents to approval appli- 
cants. Shook, 4526 Stanford, Chevy 
Chase, Md. 
100 DIFF. British Colonies, 30¢ with 
approvals, references. Davis, 9 
Brighton 10 Terrace, Brooklyn, N. Y. 
123 DIFFERENT stamps including 
sets, commemoratives, surcharges, 
charities, aviation, giant stamps, 
etc. Free to approval buyers. Post- 
age 3¢. Badger Stamp Company, 
7478S North Plankinton, Milwaukee, 
Wisconsin. 


RARE airmail, scarce camel stamps. 

Chance to join big stamp club. 
Mammoth stamp packet. All for only 
5¢. Approvals. Atlas Stamps, Dept. 
A, Little Rock, . Arkansas. 


ALL different—5 coronations, 5 ju- 
bilees, 10 Canada, all for only 0¢ 

to approval applicants. R. F. Stern, 

23-458 Crescent St., Long Island 

City, N. Y. 

CANADA, 25 different free to . 7 
proval applicants’ enclosing ¢ 

postage. Crescent Stamps, 

Can: ada. ; 

WORLD'S biggest map stamp, Eng- 
land coronation, jubilee, 51 others, 

5¢ with approvals. aurence Shultes, 

Berne, New York. 

50 DIFFERENT 10¢, With Nice Ap- 
provals. Harvey Teeple, Decatur, 

Indiana. 

EARLY U. 8S. Send for list. M. 
__Place, _Harding, Mass. 

FIJI, Borneo, 23 other British co- 
lonial 3¢. Sporevais. Porter, Box 


















































London, 

















863, Springfield, Ohio. 
WORLD'S Greatest Bargain! 400 
World Mixture 10¢. Postage 3¢. 


Brady, Cheswick, Penna. 





WANTED MISCELLANEOUS 





CASH for used Microscopes, Binoc- 

ulars, Cameras, Slide Rules, Draw- 
ing Sets, Surveying, Scientific In- 
struments, Mechanical and Electrical 
Hand Toois. Highest peices paid day 
shipment received. Satisfaction guar- 
anteed or. shipment promptly _re- 
turned. Elman’s, 2300-PS, Van 
Buren, Chicago. 





WELDING, SOLDERING 


ELECTRIC are welder, only 22¢ a 

day! Sensat*»nal Commonwealth 
all-purpose, heavy dut continuous 
operation arc welder on y $5.75 down 
—-balance pays able over months 
from profits. Handles all welding— 
lightest sheet metal to heaviest cast- 
ings. Operates from any electric 
Complete, nothing else to 
buy. 10-day trial. Details free. 
Commonwealth, Dept. F-78, Cincin- 
nati, Ohio. 


DODGE Arc-welder 40 volts 25-200 
amperes. Use old Northeast 12 volt 
automobile generators. Simple field 
coil changes. Low cost. Build it your- 
oe from Planograph Photographs, 
(actual pictures) and Certified In- 
structive Plans. zostpaté $1.00. 
Cc. O. D. $1.12. Airmail 12¢ extra. 
Welders lub of America, Box 
3432-W, Merchandise Mart, Chicago. 
75-125 ampere arc welder from 
Dodge generator. Complete plans 
and valuable mn 35¢. 50 other 
senerator changes. LeJay Manufac- 
uring, 223 LeJay Bldg., Minneapolis, 
Minn. 
a od your own A.C. proteamons. 
type electric arc welder 115 or 230 
volts. Normal capacity 3 “Plans 
and instructions $1.00 C. O.'D. No 
stamps. Box 48, Fairview, N. J. 


ARC-WELDER from original 12 volt 
Dodge generator, no re-winding. 

Plans $1.00. Welders Club of Amer- 

ica-W, B-3432 M-Mart, Chicago. 


MOULDS to cast Indians, Animals, 
Soldiers. Send 5¢ stamp for illus- 

trated Catalogue. Ct. Schiercke, 

Ghent, N. Y. 

REBUILT electric Welders, guaran- 
teed lowest terms, all sizes. Serv- 

ice Company, 3732 Cedar Ave., 

Cleveland, Ohio. 


























WIND ELECTRIC PLANTS 





BUILD wind light plant. We show 

you how. Complete plans and valu- 
able catalog, 10¢. Wind plant parts, 
welders, electric fences. LeJay fz.. 
623 LeJay Bldg., Minneapolis, Minn. 


GOT a good idea? Make it profitable. 
Popular Science Monthly Classified 
Section will advertise it to five hun- 
dred thousand men in the buyin 
market. For sure Fegeiite, send > | 
with remittance to . E orvell, 
Classified cig Bob 
nly, h 





ular Science Mont Four 
Ave., New York, N 
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~ay this _ and send us your drawing — per- 
win a COMPLETE FEDERAL 


hap 
COURSE FREEI This contest is for amateurs, 


so if you like to draw do not hesitate to enter. 


Prizes for Five Best Drawings — FIVE 
COMPLETE ART COURSES FREE, in- 
cluding drawing outfits. (Value of each 


you | 


course, $215.00.) 


FREE! Each contestant whose drawing 
shows sufficient merit will receive a grading 
and advice as to whether he or she has, in our 
artistic talent worth developing. 


estimation, 


Nowadays design and color play an important 
part in the sale of almost everything. 
the artist, who designs merchandise or illustrates 
advertising has become a real factor in modern 
industry. Machines can never displace him. 
Many Federal students, both men and girls who 
are now commercial designers or illustrators 
capable of earning from $1,000 to $5000 
yearly have been trained by the Federal 
Course. Here's a splendid opportunity to test 
Read the rules and sen 


your talent. 


drawing to the address below. 


‘FEDERAL SCHOOLS »INC > 





ay 








Scholarship 


RULES 


This contest open only 
to amateurs, 16 years 
old or more. Profes- 
sional commercial artists 
and Federal students are 
not eligible. 


1. Make drawing of girl 
5 inches high, on pa- 
per 6 inches high. 
Draw only the girl, not 
the lettering. 

2. Use only pencil or 
pen. 


3. No drawings will be 
returned. 


herefore 


4. Print your name, ad- 
dress, age and occupa- 
tion on back of drawing. 


5. All drawings must be 
received by Feb. 28th, 
1938. Prizes will be 
awarded for drawings 
best in proportion and 
neatness by Federal 
Schools Faculty. 


your 


TRY FOR AN lit 
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Jor 
PLEASURE or PROFIT 


Prepare for profitable business or 

fascinating hobby, at home under 

guidance of goalies d in tracto ors. No previ- 

ous e xpe rie nec ary ymMmMen Bc hool 

mm education out ficient. “Man y earn while learn- 
od 


Photography 





© 
in Mo de 4 howe 


booklet ‘‘Opportunities 
“SCIENTIFIC F POULTRY | "RAISING _ } raphy’’, particulars and recuirements. 

’ HARRY ML aac Pres. eehational Poultry Institute, | | AMERICAN scHoot oF F PHOTOGRAPHY oe oe 
ao ated me y¢ your FREE How k about poultry raising, and facts 3601 Michigan Avenue Dept. 1363 Chicago, Il. 
about your C. 1 Send booklet, ‘Opportunities in Modern Photography’’, full partica- 

lars and re quire ments, 

l Mane. 1 NGO. « co ccccccccceeecesscesoeesosese coos 4g8..cca2 

saves | BEGRIMNBn cw ccccceesn cece Seeeeeeseseoe seeseeeseeecousns 

ity (R.F.D.) State . . 
ice ae ant can cup cup cub Gus an Gub Gab Gun Gx Gu aun aap ann all City---~----------- ~----------Slate.. ------- - 
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pean Gun Takes 
| Sea-bottom Samples 


LAYERS of the ocean floor 20,000 years 
old and showing six stages of deposits 
since the ice age, have been brought to 
the surface by means of a new subma- 
rine gun that fires a hollow projectile 
into the sea bottom. The projectile is 
recoverable, and the samples it cuts 
from the bottom are studied. Used over 
a wide area in the north Atlantic Ocean 
by geologists of the U. S. Department 
| of the Interior and the Carnegie Insti- 

tution’s geophysical laboratory, the de- 
| vice brought to light many new facts | 
concerning the glacial period of the | 
earth’s development. Among them it 
was revealed that there have been three 
glacial eras, separated by warmer inter- 
glacial intervals, since approximately 
20,000 years ago. 


Dead Leaves Make | 
Cheap Fertilizer 


FERTILIZER manufactured from the | 

dead leaves gathered from streets and 
| parks has been found economical and 
effective by the park department of | 
Maplewood, N. J. The leaves, previously 
burned, now yield large quantities of 
good fertilizer annually. As the leaves 
are gathered in the fall, they are stacked 
in large piles and watered periodically. 
During the winter, the leaves are sep- 
arated into smaller piles, mixed with a 
small amount of special fertilizer, and 
put through a carefully controlled wa- 
tering process. By October, the outer 
foot and a half of each pile is sufficient- 
ly decomposed to make good non-acid 
fertilizer. It is placed in a shredder and 
then used for top dressing and lawn re- 
pairs. The remaining half-decomposed 
part is shredded and used for mulching 
shrubs, evergreens, and perennials in 
the city parks. 


Ships May Get Power 
from Mercury Vapor 


MERCURY instead of steam turbines to 
drive ocean liners may become practical 
if a boiler can be perfected for heating 
the liquid metal, according to William | 
L. R. Emmet, honorary vice president of 
the Society of Naval Architects and 
Marine Engineers. Mr. Emmet, who 
was instrumental in the development of 
the electric drive for ships, and who in- 
vented the mercury-vapor boiler process 
for driving turbines, points out that al- | 
though there are three such plants on 
land, none has been installed in a ship. If 
a good mercury boiler were developed, 
greater economy for ocean liners would 
be brought about, Emmet declares. A 
ship the size of the Normandie could 
save thirty-eight percent of its present 
fuel costs with a perfected mercury- 
vapor power plant, he estimates. The 
system utilizes vaporized mercury to 
drive a turbine, and then converts water 
into steam with the heat left in the 
mercury, in order to drive a second tur- 
bine on the same drive shaft. P 
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New Gas Is Detected 
High in Atmosphere 


DISCOVERY of a hitherto unknown at- 
mospheric gas existing from ten to 
twenty-five miles above the surface of 
the earth has been reported by Dr. Ar- 
thur Adel and Dr. C. O. Lampland, of 
the Lowell Observatory, Flagstaff, Ariz. 
The gas, nitrogen pentoxide, consists of 
molecules containing one atom of nitro- 
gen and five atoms of oxygen, and is 
credited with being one of the rarest 
gases of the atmosphere, present only in 
the outer regions where the ultra-violet 
rays of the sun bring oxygen and nitro- 
gen into combination with the aid of 
ozone. Because the rare gas filters out 
certain portions of the light from the 
sun, its presence was detected by use of 
a delicate spectrograph that showed a 
variation in the infra-red region of the 
spectrum. 


Body Heat Of Animals 
Warms Farm Buildings 


BARNS and other modern farm build- 
ings need no other heating units than 
the livestock they house, provided the 
structures are properly insulated and 
ventilated, according to agricultural ex- 
perts. Heat generated by the bodies of 
animals would make a properly built 
barn warm enough even in cold winter 
weather. 


Dried Grass May Be 
Important Food Crop 


DRIED grass, specially treated and 
prepared, may become one of the im- 
portant food crops of the United States, 
according to Dr. George I. Christie, 
president of Ontario Agricultural Col- 
lege. Grass-eating by man would be a 
change no more startling than the de- 
velopment of the automobile from 
horse-and-buggy days to the present, 
Dr. Christie declared, adding that a 
man on his staff who suffered from 
stomach trouble has made a remark- 
able recovery from the ailment on a 
diet that included two spoonfuls of the 
ilried grass daily. 


Wartime Fort Is Now 
a Science Laboratory 


3UILT by the Germans in the heart of 
Central Africa during the World War, 
military fort is now used in the war 
vaged by science against much smaller 
nemies than soldiers, namely, the 
ireaded tsetse flies, carriers of African 
eeping sickness. Although the tsetse 
y has been recognized for many years 
a carrier of the disease, no way has 
en devised as yet to rid the continent 



















MORE MONEY 
anda BETTER JOB! 


If you want to learn drafting as a profession—or if you want to learn drafting 
to advance in your present work—Engineer Dobe can train you at home in 
your spare time by his long established, proven-practical ““Work-Job’”’ Method. 


Learn DRAFTING—at Home 


Engineer Dobe can prepare you just as he has trained thousands of 
successful students, aged 16 to 18 to past 50. His practical ‘“Work- 
Job” method requires no previous experience. High school education 
not needed. He offers you a real opportunity to get a complete 
training in drafting right in your home in a surprisingly 
few months. Trained draftsmen enjoy good salaries. Engi- 
neer Dobe teaches his students until thoroughly trained 

and until holding a good paying job. That’s Engineer 
Dobe’s guarantee. 


You'll be amazed at the speed with which you can 
learn in your spare time by Engineer Dobe’s Prac- 
tical Method. Send coupon TODAY for free book 
entitled ‘‘Success in Draftsmanship.”’ 

Here’s a draftsman’s Complete Outfit, size 
set of tools—sent at 20x26”, furnished 
once (also a drawing to you. 
table) —all without 
extra charge the 
day you enroll, 

















EQUIPMENT 


JOBS NOW OPEN Ath one Lines Shard 
In Machinery, Building, Aviation, Elec- Given When ws 
tricity, Transportation, Automotives— 
draftsmen must be used. Many trained 
draftsmen will be needed on better jobs 


at better pay and shorter hours. 


Send for FREE BOOK 


Mail the coupon today for FREE illus- 
trated book “‘Successful Draftsmanship” 
and full details of Engineer Dobe’s re- 
markable trial offer that includes all 









ENGINEER DOBE, Div. 3393, Libertyville, fil 


Send me your free book “Successful Draftsmanship”,. 
Please explain how you assist your graduates to good 
positions as draftsmen. 





necessary tools and equipment. Learn MINIs sce teaeastucisecp cable aaeniaalianal anid aiaemaica 
just how you can be trained successfully 
at home in your spare time. Time is I er i ee 


money. Now is the time to prepare. 
Don’t wait another day. Send the coupon 
Now for Engineer Dobe’s FREE Book. 


ENGINEER DOBE , Piv-3393 


Libertyville, I. 


» Learn Profitable Profession 
WALL LU Ee ae Ours 


Salaries of Men and Women in the fascinatin 
fession of Swedish Massage run as high as $ 
$70 per week but many preter to open their own of- 
fices. Large incomes from Doctors, hospitals, sani- 
~ tariums and private patients come to those who 
qualify through our training. Reducing 
alone offers rich rewards for specialists. 
Write for Anatomy Charts, sample les- 
son sheets and booklet—They’re FREE. 
THE College of Swedish Massage 
1601 Warren Bivd., Dept. 370, Chicago 


(Successor to National College of Massage) 
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+ Yes sir, out ofa real 
squirrel! Also make 
ash-trays, book- 











A JOB 


Highly endorsed train- 


TRA! 

ing puts students in line 
or BIG POSITIONS. FREE 
7. SCIEN- 
he te INSTI- 





make re Peserate your room. 
It’s FUN! BIG profits in 
spare time! 

Free book tells how. 


Write TODAY 
BOOK? fer veautitul 
free book telling how to learn 
tole fine hobby. Boo! 
. STATE YOUR AGE. 
|| N.W. SCHOOL OF TAXIDERMY, 3393Eiwood Bidg., Omaha,Nebr. 







to those over 17 


BOOK 
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SO.PRANI AMPLIPHONIC 
Simplifies ’ Playing 


@ Lighter, easier to Nunzio, New York 
play, less bellows- with his Soprani 
ing, plus more beau- 
tiful tone and vol- ; 
ume, that’s how ' 
Soprani’s exclusive | 

























the deadly pest. In the remote out- S1260 t y i i 
er fs 0 $2100 a Vear | Axpliphonic | fea- 
st of science that was once a military = ones ‘ _ has — 
sweeties = - any ee ee ae ae is accor on. 8- 
irrison, medical experts are experi Appointments / FRANKLIN INSTITUTE sures rapid prog- 
enting to discover an effective means | Expected Geationen: Boon DERM Tet of | Geteeen eee 
y - rentiemen ush ui 18 0 > 
exterminating the fly that annually a atin} U. 8. Government big pay positions. me ym een 
; : § -@ Send FREE 32-page book descri - 
uses widespread sickness and takes a | tnfluence $ salaries, hours. work. and telling how | 0" beautiful free 
-e toll of human lives aaa. & to qualify for a position. book. Write today. 
e . Mail Coupon , ni 
Vame Dept. 331, 630 S. Wabash Ave. 
- — eee. F pone on SOPRANI, INC. 8) Chicago, uiinots " r 
RCH, 1938 lease mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 27 









































Of. 





kp 
ONE SICK 
HEADACHE 


AFTER ANOTHER 






BUT THAT 
1S ALL OVER 
NOW 






FEEL grand since I 
began taking the 
ALL-VEGETABLE Laxative, Nature’s Rem- 
edy (NR Tablets). One NR Tablet convinced me 
. so mild, thorough, refreshing, invigorating. 
Dependable relief from sick headaches, bil- 
ious spells and that tired-out feeling, when 
caused by or associated with constipation. ° 
Without Ris geta25c mee NRs from any 
druggist. Use for a week. If 
not more than pleased, return the box and we 
will refund purchase 
price. That's fair. Na 
Try it—NR Tonight 
—Tomorrow Alright. 











Here in 
CHICAGO 
in the famous 







TUITION 
AFTER GRADUATION 


You don’t need ad vanced education or previous experience. 
Don't let shortage of cash hold you back. Send coupon 
today for all details of this offer. We will train you in 
the Coyne Shops and then give you over one year to pay 
your Tuition AFTER you graduate 

EARN LIVING EXPENSES WHILE TRAINING 

JOB HELP AFTER YOU GRADUATE 

You train on modern Motors, Generators, Dynamos and 
other electrical equipment. Many do part time work to help 
earn living expenses. Atter you graduate my Employment 
Service gives you valuable Job help throughout your life. 


Training in DIESEL, Electric Refrigeration 
and Air Conditioning - NO EXTRA COST 


seme s eovees FOR FULL DETAILS “4 





oe 

ed Lewis, 5 

r] Cove ELECTRICAL r RADIO SCHOOL a 

' 500 S. Paulina St., Dept. 38-73, Chicago, ll. 

' Send me your Big Free Book. Give me all details re- g 
f arding “‘Pay After Graduation” Plan and training in P| 

. Diesel, Electrical Refrigeration and Air Condi- 

| 


tioning. 5 
Deis uihiscescnecucciucascnceusicchccens 5 
' ' 
FEE 6s cn ccccceceséoeceseoessoeees coccee ' 
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“EA ARN MONEY 
Stringing TENNIS RACKETS 


An opportunity to earn as much as 
$3.50 for a few minutes of your 
spare time. String your own racket 
and save money. Tennis rackets 
need restringing frequently. Every 
stringing means profit for you. No 
experience needed—we teach you 
how. TOMGUT Equipment makes 
it easy. Costs practically nothing 
to start. Easy work. Begin NOW! 
































Write today and we will send you 
Free plan and special offer on 
Strings and stringing equipment 






THOMPSON MANUFACTURING COMPANY 
4529 Packers Avenue, Chicago, U. S$. A. 
TOMGUT ‘‘Court-Tested’’ Tennis & Badminton Strings 











] Send free 
(1) Send new booklet “400 YEARS 
nclosed | ‘ i 


plan and special offer 
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Kit Y contains all the necessary materials | 
for making a picturesque trading schooner | 


Our Kits of 
Selected Materials 
Simplify 
Your Model Making 


OTHING takes the joy out of 
model making more quickly than 
not being able to obtain the right 

materials. You can eliminate that diffi- 
culty, however, by purchasing our con- 
struction kits. For years we have been 
supplying the raw materials for making 
a wide variety of models, and many 
readers have told us how grateful they 
are for this service. 

Suppose, for example, that you intend 
to build the famous Confederate raider 
Alabama. Kit 10S contains the hull lifts 
cut to shape; the correct sizes of wood 
for making channels, waterways, mold- 
ings, masts, and all the other parts; 
various fittings including two steering 
wheels, six mooring bits, a bell, and two 
anchors; and miscellaneous items such 
as rigging cord, brass tube for funnel, 
sailcloth, wood grating, sheet metal, 
wire, chains—in fact, all the raw ma- | 
terials you need are right there in that | 
box, along with detailed blueprints. 

The complete list of our kits follows: 





SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in..... 1.00 

H. Cruiser USS Indianapolis, 
12-in. . 1.50 

J. Clipper ship Sea Witch, 13-in... 1.50 


MODEL-OF-THE-MONTH KITS 
M. Aircraft carrier Saratoga, 18-in. 1.00 
(Continued on page 29) 



















Kit 5S—A Coast Guard patrol-boat model 
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|WEBSTER’S COLLEGIATE 


FIFTH 


COITiCS 





is) 
mBest 
Handy- - > 
Sized Dictionary 






it defines all the most 
commonly used words, se- 
lected from WEBSTER’S NEW INTERNA- 
TIONAL DICTIONARY, Second Edition — 
the “Supreme Authority” in courts, 
schools, and editorial offices—and is ed- 
ited with the same careful scholarship. 
110,000 entries; 1,800 illustrations; 1,300 
pages; $3.50 to $8.50, depending on bind- 
ings. Purchase of your bookdealer, or 
order direct from the publishers. 

Write for Fascinating New 

Quiz and Picture Game—FreE. 


G. & C. MERRIAM CO. 
928 Broadway ° Springfield, Mass. 





AUTOMATIC TYPELESS PRINTER 


Amazing new Print-O-Pyess Stencil 
Duplicator. Automatic feeding. Auto- 


$1398 


, Complete 































matic inking. Full 8% x 14 legal 
ize. Other models also, 

samples of work 

done. User- 

Agents write 

Professional Products 
25 pieces genuine commercial 
apparatus with illustrated man- 
ual! Build radio circuits, 110-volt 
motor, extension phone, thief 
Sec res Mor 
SAVE 60% ! Send only $3.99 for kit 

and 6 Radio-Electrical 

»ooks (value over $10. ) Money back if not 
ms ann Order TODAY! 


at world’s lowest prices. 
Dept. 356, Silverten, 0. 
detector, arc light, arc furnace, electric 
ELECTRICAL SALVAGE CO., Box 524-70, Lincoln, Nebr. 


Details free, also free 
Order ares 
e e E > > = 
Radio-Electri 
stove posenete ultra-vidtet rays and 





Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary, 
New easy method. Nothing else like it. Send at once for 
free booklet—‘‘Win Success in Advertising,’’ and require- 
ments. No obligation. Page-Davis School of Advertising 
3601 Michigan Ave., Dept. 1363, Chicago, U. S. A. 


Print YourOwn 


Cards, Stationery, Advertising 
labels, paper, circulars, tags, etc 
Save money and time. Sold direct 
from factory only. Junior Outfit 
$8.85, Senior Outfits $12 and 
up. Do popular raised printing like 
engraving with any ofour presses 
Print for Others, Big Profits. 
Pays for itself in a short time 




















EXCELSIOR 


Easy rules sent. Write for free 
catalog of outfits and all details 


The Kelsey Co., D-33, Meriden, Conn 


MOV Eseosroes tA DAY 


Nationally Advertised! 10-Day Trial! 
Entertain with real movies of children, sporting 
events, trips,ete. Latest model Movie Cameras ani 
Projectors,8MM and 16MM sizes. For homes ,bus!- 
ness, churches, schools and clubs. Allac cat Lap tes 
Satisfied Customers thruout the World. MON aay 
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Man Can Now 
falk With God 


Says Noted Psychologist 


“A new and revolutionary religious teach- 
¢ based entirely on the misunderstood 
yings of the Galilean Carpenter, and de- 
med to show how we may find, under- 
tand and use the same identical power 
hich Jesus used in performing His so- 
lled Miracles,” is attracting world-wide 
tention to its founder, Dr. Frank B. Rob- 
son, noted Psychologist,,author and lec- 
rer. 
“Psychiana,” this new psychological reli- 
on, believes and teaches that it is today 
ssible for every normal human being, un- 
‘rstanding spiritual law as Christ under- 
vod it, “to duplicate every work that the 
rpenter of Galilee ever did’’—it believes 
1d teaches that when He said, “the things 
it I do shall ye do also,’’ He meant whac 
le said and meant it literally to all man- 
nd, through all the ages. 
Dr. Robinson has prepared a 6000 word 
satise on “Psychiana,” in which he tells 
out his long search for the Truth, how 
finally came to the full realization of an 
('nseen Power or force “so dynamic in 
self that all other powers and forces fade 
to insignificance beside it’’—how he 
irned to commune directly with the Liv- 
God, using this mighty, never-failing 
»wer to demonstrate health, happiness 
id financial success, and how any nor- 
il being may find and use it as Jesus did. 
is now Offering this treatise free to 
ery reader of this magazine who writes 
m. 
If you want to read this “highly interest- 
revolutionary and fascinating story of 
e discovery of a great Truth,” just send 
ur name and address to Dr. Frank B. 
ybinson, 447-3rd Street, Moscow, Idaho. | 
will be sent free and postpaid without 
st or obligation. Write the Doctor today. 
Copyright, 1935, Dr. Frank B. Robinson. 

























WHY PAY 
Fancy Prices? 


1UTOMATIC TUNING Buy from us and save up 
at prices you can afford to 50%. One year written 
guarantee. No-risk home 


1938 CATALOG FREE | triai— money back if not 


| 
| 
sutiful models, 5 to 15 tubes, | absolutely satisfied. 
| 
| 
| 





LRMS MES ITOS 
ONE YEAR GUARANTEE | SEND POSTCARD NOW! 


SILVER MFG. CO., Inc., 2868 ElstonAve., Dept. 107, CHICAGO 











at Home 





Go as rapidly as your time and abilities permit. 
quivalent to resident school work—prepares for 
trance to college. Standard H.S. texts supplied. 
ploma awarded. Credit for H. S. subjects already 

npleted. Single subjects if desired. Bulletin on request. 

Specialized training is absolutely 

essential to Success today. Over 

150 noted Educators, Engineers and 

Business Men helped prepare our spe- 

cial instruction material, used by 

many resident schools and colleges, 

Navy and Province of Mani- 
toba, Can. Train at hae for best-paying lines as 
listed below. No interference with present earn- 
ings while preparing for better job. 


American School, Chicago 


or Information—No Obligation 


rican School, Dept. H-346, Drexel at 58th, Chicago 
ne how to train for success in line checked. 
High School Course in 2 Ye 

Electrical Retrigeration 
Highway Engineering 
Liberal Arts (College) 





















































rchitecture and Building 
emewve Engineering 


viatio Mechanical — 

usiness Management Private Secr 

a Wl oe z Professional. Accounting 
mple 

reset Engineering 


rafting and Design 
‘ectrical Engineering 
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Kits for Model Makers 


(Continued from page 28) 





-Ocean freighter, 14-in........ 
. Yacht Nourmahal, 8%-in. 
. Oil tanker, 14-in. 


Kit IL—HO-gauge locomotive model 


Four U.S. destroyers, each 64- 
Eee 
Dm cruiser Tuscaloosa, 11%4- 
RPS 
Hispaniola, the ship in “Treas- 
ure Island,” 7-in......... 

H.M.S. Bounty, 11%-in 





5M. Liner President Lincoln, 143 4-in. 1.50 


STANDARD SHIP MODEL KITS 


Uv p> 


r an 


Q. 
V. 


= 
2S. 


38S. 
4S. 
5S. 
6S. 


10S. Confederate raider 


Whaling ship Wanderer, 20%- 
in. hull, 27% in. over aall......... 
Spanish galleon, 24-in. hull, 30 
Re to . Sasasseopnissaceciopsivecsaanesties 
Battleship U.S.S. Texas, ‘Bf... 
Elizabethan galleon Revenge, 
25-in. hull, 28 in. over all............ 
Farragut’s flagship Hartford, 
steam-and-sail sloop-of-war, 
33%-in. hull, 41 in. over all. 
Privateer Swallow, 12%-in hull, 
20 in. over all 

Clipper Sovereign of the Seas, 
20%-in. hull, 26 in. over all 
Trading schooner, 17%-in. hull. 
U. S. Navy destroyer Preston, 
PMNS NI onc scnsicnacooinernicsies 
Constitution (“Old Ironsides”), 
21-in. hull, 31 in. over all..... 
Clipper ship Great Republic, 
31%-in. hull, 42 in. over all. 
Coast Guard patrol boat of new 
165-ft. class, 20%-in. hull............ 
Brig Malek Adhel, %4-in. scale, 
20-in. hull, 33 in. over all, 
frame-and-plank construction.. 
Fishing Schooner Bluenose, 
17%-in. hull, 22 in. over all 


shaped hull and raw materials 
for making all equipment........ 
Alabama; 
steam sloop, bark rigged; 3/32- 
in. scale; 21%-in. hull, 28 in. 
over all 

(Continued on page 30) 





. 7.40* 


6.95* 
7.45* 


. 8.45* 


4.957 


. 4.957 


4.907 


95* 


. 6.50* 


. 8.40* 


9.757 


. 4.95T 
. Whaleboat, 14 in. long; partly 


2.75¢ 


8.20* 


Our new model of the famous Confederate 


raider 


“Alabama” is built with Kit 


10S 
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Learn to Make 


°30°50,575 a WEEK 
LM traim you at 
home v Un spare lume 


Chief pe you want to make more money? 
Sroadcasting stations employ en 
Operator gineers, operators, station manager 
Broad- and pay up to $5,000 a year. Spare 
i time Radio set servicing pays as 
casting much as $200 to $500 a ones full 
Station time servicing jobs pay as much a 
$30, $50, $75 a week. Many Radio 
Experts operate full or part time 
Radio businesses. Radio manufac- 
| turers and jobbers employ tester 
inspectors, foremen, engineers, serv- 
} diately joined Station icemen, paying up to $6,000 a year 
| WMPC, where | am now Radio operators on ships get good 
| Chief Operater.’’— pay and see the world. Automobile, 
| 








| 
| 
| 


“When £ completed 20 
| lessons, | obtained my 
Radio Broadcast Oper- 
ator’s license and imme- 


HOLLIS F. HAYES, 85 police, aviation, commercial Radio, 
Madison St., Lapeer, loud speaker systems offer good op- 
| Mich portunities now and for the future 
Television promises many good jobs 

soon. Men I trained have good jobs 


| Own in these branches of Radio. 
Sasi 
ae Many Make $5, $10, $15 
| $300 | a Week Extra in 
| % SpareTimeWhile Learning 


a Month 


Almost every Bpighborheod needs a good 
spare time serviceman. The day you enro:! 
I start sending Extra ‘Maney Job Sheets 
i now have my own 


rowing how to do Radio repair jobs 
Radio business which : 


Throughout your training I send plans and 
ideas that made good spare time money 
| shows three handred for hundreds. | send Special Equipment 
| dollars a month profit— to conduct pesca neared build Veit 

thanks again to National et practical experience GIV OU 

nes COMI PLETE MODERN, | PROFES 
} SIONAL ALL WAVE, ALL PURPOSE 


| REESE, 39 N. Felton St , 
| Philadelphia, Pa TO HEL ig SE RVICE SET S QUiC "KER 
SAVE TIME, MAKE MORE MONEY. 


Earned Find Out What Radio 
$50 Offers You 
First ary coupon for ** Rich Rewards in Radio.’"' 
t’s free to any fellow over 16 years old, 
Month It points out Radio's spare time and ful 





i time opportunities, also those coming i 
in Spare Television: tells about my Training in 
Radio and Television; shows you letters 
from men I trained, telling what they ar¢« ° 
doing, earning: shows my Money Bac 
Agreement, MAIL COUPON in an enve 
lope, or paste on a postcard—NOW! 


Pe Time 


“IT knew nothing about 
Radio. After four lessons 
I began servicing Radios, 
| earning $50 the first 


|} month. Last winter I J. E. SMITH, President 

made as high as 3100 a Dept. 8SCP3 

eee eee in wea National Radio Institute, 
Washington, D. C. 


Olney Road, Norfolk, Va. 


RICH REWARDs F 
IN RADIO 










Mail this Now 
Get 64-page Book 





cE, Sern. President, 
Bepi. ec Radio Institute, 
Washington: Do. Cc. 
Dear Mr. Smith: Without obli- 
gating me, send ‘‘Rich Re- 
wards in Radio,’’ which point 
out spare time and full time 
opportunities in Radio and explains 
your 50-50 method of training men at home in 





spare time to become Radio Experts. (Please Write 
Plainly.) 

AGE 
NAME 


ADDRESS 


CITY STATE 





Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 29 
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INVENTORS 
PATENT YOUR IDEAS 


SEND FOR FREE BOOK o> 


HOW TO OBTAIN A PATENT, 


WRITTEN BY A FORMER MEM- 
BER OF THE EXAMINING 
CORPS (1922-24) OF THE U.S. 
PATENT OFFICE. 

If you want to profit by your 
should take steps to apply for a U. 
at once. 
Book. 

This interesting illustrated 
valuable information you should have. It tells 
you fully How to Obtain a Patent on your 
idea in the quickest way. With this Free Book 
you will also RECEIVE A “‘RECORD OF IN- 
VENTION” FORM on which you can easily 
record your idea. Personal and Confidential 
Service: Your case will be personally handled 
only by a Registered Patent Attorney who is 
also a Former Member of the Examining Corps 
of the U. 8S. Patent Office. All communica- 
tions will be strictly confidential. 


MAIL COUPON TODAY for FREE PATENT 
BOOK, and RECORD of INVENTION Form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 
Woolworth Bldg., 35th Floor, Dept. 38-C, New York & 
MILLER BUILDING, DEPT. nent WASHINGTON, D. C. | 


Please send me your Free Bo **How to Obtain a Pat- 
ent,"* and “Record of snvention ay 





idea, 
S. Patent 
Your first step is to get this Free 


you 


book contains 
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yo a 
profitable 


DIESEL 








_ 
rx COMPLETE TRAINING 
\ With all types internal combustion engines 
oe ee power generation, etc geht know 
\ il ter ment of rtunities and emg 
\ ese ——— re vrite for free book of Diese 












Los Angeles 
Request for FREE BOOK 
NATIONAL SCHOOLS 
Dept. PSA-3, 


4000 So. Figueroa 


NAMI 


NATIONAL SCHOOLS | 
| 
| 


ADDRESS 

















. JS tles too 
his first week “Paid fi r home 


L. A 
Harry Hi Wy says 





Rusg-Washer rt first day Another letter 
ays Made $ in 131) Many others make $ 
00 per week. Thousar earnin ck, easy prof 
Electricity does the work. Finishes rugs 
e new n customer's floor. Hundre aa 
ers in your ty and nearby towns . 
Inexpensi juipment. Pay part 
alance 1 sathis IOp nece ry i ! 
y the United States ¢ ernment and many 
ld's Bonen t hotels. Manufactured 
ine guaranteed 
send today 
strating Ri Wa i 
elow 
around busint 
} y ! i n easy 
ter rr y i i t ! 
come Write today ' 
NOW i a “a 
VON SCHRADER MFG. CO. AF teas | 
363 PI., Racine, Wis. ODD Sol eee 











| 
Kits for Model Makers | 


(Continued from page 29) 





Kit 28—U., S. S. 
"Preston," 31!/2-in. 
destroyer model 


MODEL RAILWAY KITS 


1L. Model locomotive, Hudson 

type HO gauge. Kit contains 

all the necessary sheet brass, 

brass tubes, rods, wire, springs, 

fiber, screws, boiler head, lad- 

der strip, six driving wheels, 

and ten pairs of wheels . 9.95* 

Supplementary power unit for 

the locomotive 1L. Consists of 

specially built electric motor 

(6-v.) and worm and gear . 4.50 

Track kit. Contains running 

rail, third rail, cardboard ties, 

spikes, etc. for making 25 ft. 

of HO track ; 

4. Deluxe track kit. Same as 3L 
except that kit contains third- 
rail chairs, which eliminate 
soldering of rail to heads of 
nails 


3L. 


4.00* 


_ 
— 


6.95* 


MISCELLANEOUS 


No. 4. Solid mahogany book 
trough 22% in. long, 9% in. wide, 
and 24% in. high over all. Ready 
to assemble, with finishes . 5.30* 
No. 5. Solid rock maple hanging 
wall rack with one drawer, 19% 
in. wide, 3314 in. high. Ready to 
assemble and stain included 
No. 7. Whittling kit with 
shaped blocks for making 
captain 5% in. high 
No. 8. Whittling kit for six dif- 
ferent Scotties. Each is 2 by 2% 
in., sawed to shape 
No. 10. Copycraft whittling kit for 
making one of several Hobo 
Hank novelties. Includes master 
<2" 5% in. high 
* 5 Copycraft whittling kit for 
ye oles elephant Jumbo. Con- 
tains a model of the animal, 3% 
in. high; whittling block, V- 
shaped carving tool with han- 
dle, brush, and paint ER SR 1.50 


two 
sea 





Norte: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an as- 
terisk (*) and 25 cents to all prices marked with a 
dagger (fT). 





Popular Science Monthly, Dept. 38-A 
353 Fourth Avenue, New York, N. Y. 


0. D. Kit 


I will pay the postman the price 
a few cents postage in full payment 
orders cannot be sent C. O. D.). 


Please send me C - 
shown above plus 
(Canadian 





Name 
Address 
State 


(Print name very clearly.) 
If you prefer to send your remittance with this 


City 


order, you save the €C.0.D. charge Remit by 
money order, check, or registered mail. This offer 
is ma only in the United States and Canada, 





see note above. 
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Ws FOR SPARE TIME! 


MAKE $25 TO $30 
PER WEEK AT HOME 
IN YOUR SPARE TIME 








THE IDEAL LAWNMOWER SHARPENER 


Like magic, the Ideal Lawnmower Sharpener makes old 


dull, half worn-out mowers cut like new. Simply set the 
mower in the Ideal and the machine does the rest. Sharpen 
any lawnmower to a perfect edge in 15 to 20 minutes. . 
and you make $1.00 to $1.50. Attach to light socket. Sta 
in your basement or garage. Work in spare time. Attachment 
furnished for grinding skates, grass shears, hedge shears, sick 
les, scythes, axes, etc. FREE CATALOG tells complete story 


WHAT THESE MEN DID. . . YOU CAN DO 


Most men 

Gebhardt 
Ge ge 

custom- 


harps 
writes 
Seitel 


no experience 
lawnmowers in spare time only. A. V. 
“‘Have made $1000.00 the past 6 month 
writes: “I have sharpened over 500 mowers and every 
er is well pleased.’’ A Larsen write a 
mowers a day Roy F. Stier says: ‘‘I live in a to 
and to-date have sharpened 200 mow- 
ers at $1.25.’" Edward A Mynderse 
writes: Have meroqpee around 500 
mowers this season. Nick Baltes 
‘Last summer I sharpened 200 
mon rs at $1 00 e ach.’’ Bucher Bat- 
tery Co. writes: ‘‘We sharpened over 
600 mowers last year at $1.50 each. 
FREE BOOK Shows How! 
Right now, before you forget it, send for 
acopy of our FREE BOOK ° “How To Make 
$25 to $30 per week in SP "ARE TIME.” 
SEND POST CARD TO 


THE FATE-ROOT-HEATH CO. 
318 Bell St. Plymouth, Ohio 


— 1,500 NEEDED 
‘ g INVENTIONS 


: 1936 Edition of this remarkable source book 
b for inventors by R ates tells what tc 
invent, what inventions manufacturers ars 
looking for, what will pay most money. Also 
gives new scientific discoveries important to inventors. Ena 
bles youto work on inventions that pay. Simple, practical ideas 
Large cloth-bound book, 250 pag ©. Don’t 
waste time. Send $2.50 today, or send $4.00 
for this great book and INVENTORS’ SELLING 
GUIDE which tells you where and how to sell safely 
your patented or unpatented inventions to its list of 
nearly 1000 buyers. Eve rything you must know about 
Selling Methods, Law. ers ontracts, Financing, 
Finding Buyers. 2: , cloth $2.60. Send no 
money if you OD. shipment. Money back 
if not satisfie 


Remember, is necessary 


average J 
wn of 50 






























refer c. 0 


Write for FREE catalog of valuable books for in- 
ventors and sample pages of above books. 


DONLEY PUBLISHING CO. 
509 Fifth Ave., Dept. S-3, New York, N.Y 


CUT ME OUT 


out, paste me 
Monthly, Dept. 








Cut me 
Science 
N.Y 


on a postcard and mail to Popular 
38, 353 Fourth Ave., New 


rk 


I'll bring you complete supplies and instructions on ho 
to make ea: 


eas ily several dollars a week in your spare time 












INVENTORS: Write today for fr 
clearly explaining how toobtain patent pro- 
tectic nby payingonly Governmé nt hlingf 


AMERICAN PATENTS CORPORATION 
J Department 3- E, Washington, D. C. 


Inventions Wanted 
Patented or Unpatented 


We have been successfully selling inventions, 
patented and unpatented, since 1924. Write 
for proof, and tell us what you have for sale. 


Chartered Institute of American Inventors | 
Dept. 3, Barrister Building Washington, D.C. & 
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Their Temperatures 


LEAVES of trees have their own air- 
conditioning systems, according to pho- 
tographic studies made by Dr. W. E. 
Loomis and Dr. P. H. Carr, of Iowa 
State College. The scientists learned 
that leaves reflect most of the infra-red, 
heat-producing rays of sunlight, instead 
of absorbing them as heretofore be- 
lieved. If the leaves absorbed the rays, 
they would literally be “cooked,” it is 
claimed. The effect is to keep them 
cool, explaining why woodlands are 
cool in warm weather. In the case of 
evergreen trees, whose needles are 
their leaves, the needles change so that 
they can absorb the infra-red rays dur- 
ing cold weather, thus remaining warm 
enough to keep alive. 


Tests Reveal Toads 
Have Homing Instinct 


HOMING instincts as strong as those 
of pigeons that inexplicably return to 
their lofts when taken some distance 
away, are found to belong also to toads, 
experiments by Dr. Ray J. Nichols, of 
the University of Mississippi, have re- 
vealed. Dr. Nichols marked a number 
of toads in a certain area during several 
seasons, carrying them various dis- 
tances away from the point of capture. 
Altogether, he captured, marked, and 
removed from their normal surroundings 
141 toads, releasing them at distances 
up toa mile away. Sixty-three were sub- 
sequently recovered. Of that number, 
thirty had found their way back to home 
territory within periods of from two 
ind a half hours to twenty-four days. 


Nontamperable Fuses 
Reduce Fire Danger 


NONTAMPERABLE electric fuses for 
1ousehold and other electric circuits are 
lesigned to make it impossible to re- 
place burned-out fuses with copper 

ins, pieces of low-resistance wire, and 
ther articles whose use tends to defeat 
the fire-prevention purpose for which 

ises are installed. Of plug-in type, the 

w fuses cannot be bridged internally, 
ind plugs of different resistance ratings 
re not interchangeable. When a fuse 

ws out in a circuit thus equipped, it 

ust be replaced with one exactly like 
doing away with dangerous make- 
ift repairs. 


Novel Handkerchiefs 
Have Fourfold Use 


HANDKERCHIEFS having each of their 
r quarters in a different color are 
invention of James Price Weyman 
San Antonio, Tex., to enable the 
rer to choose a color to match his 
ktie, shirt, socks, or other apparel 
hnout the necessity of having a large 
ply of handkerchiefs of different 
rs. The novel handkerchiefs are 

Cu to fit into the lapel pocket with less 

ulty than the conventional kind. 









Please mention PoPULAR SCIENCE 


} ; profit in growing national 


by 


the profits 


business is QUIC 


‘“*‘Earned $90 one Day”’ 


K. Andersen states 
Business comes through store cards, 
tary tog orders.’’ 

W.C, Pollard, in village of 300, writes, ‘‘Amvery much 
satis fle 1 with way business is growing each month.’ 

H. Hubler wrote, ‘‘I have orders for about $250.00 
worth of cleaning 

Sam Chang (foreign operator) writes, ‘Very satisfied 
with the wonderful work done by your equipment.’ 

Jack MeCoy writes ‘We are doing the work for 
F. & G., the American Laundry, The Service Clean- 
ers, besides several furniture dealers . . the work 
scems to advertise itself 

A. Gowrich says, ‘‘It 

J. J. Stern reports 


“T earned $90 clear one day 
folders and volun- 


sure does fine work 
‘Signs are being placed in 


about 40 reliable dry cle aning establishments, acting — 
as agents for me.”’ while territory | Name 
Jos. Auer writes, ‘‘Very glad to see that you are is open 
taking interest in my busine | Address 
I’. R. Jones reports, ‘‘Your offer is the best and most = 
amazing I've ever had Fe ee 








When Writing Advertisers 
Please Mention POPULAR SCIENCE 

















AIR CONDI- 
TIONING JOBS 


60,000 JOBS will open up in the skyrocketing air 
conditioning and refrigeration industry during the 
next few years, state employment authorities. 
Thousands of those jobs are open NOW. Manu- 
facturers and distributors are clamoring for trained 
men. Get your training NOW .. . in time to qualify 
for air conditioning payrolls at the start of the big 
spring rush. BIG FREE BOOK 

tells about the unlimited opportunities 
in air conditioning and refrigeration ... 
and about how you can qualify for a 
-” through Thermo Institute resident 
“home-and-shop” training. 


T fr : RM AIR CONDITIONING 


INSTITUTE, INC. 
Resident Schools — 1335 B Broadway, New York 
125-B West Hubbard St., Chicago 
194 §. Alvarado St., Les Angeles 













Sess ee Se SS eee SSeS SSS, 
g Please send FREE book and complete information on § 
g Thermo Institute training. » 

7 
. a —_—___— Age__ 
B Address —_— _— . —§ 
5 City  —— t-6-S 8 
















Good Prices Year Round! 
marsh, lowland. Free inedinahownale etch, 


portrrerrrirtrr trier ttt rir 

Nation-wide markets waiting 
for all you can ship. Sell to us also. 

WE Buy! ready now for next 

spawn. Breeder lays 20,000 

Men & Women starting i in every state and Canada. See what others are 
doing. Send no money! Just write your name and address on a post- 

card and get our special! offer to beginners rite today 


eggs yearly. Start with a smal! pond, 
erican Frog Canning Co. Dept. 144-C New Orleans, La. 


MontTHLY 


We want honest men and 
are 
men 
guaranteed 
and furniture & rug clean- 
ing. 


ly-owned 
for free book. 


NO SHOP NEEDED 


done 
lodge-rooms 


outfits operating here.”’ 
successful methods 


EASY TERMS—WRITE TODAY | 


As little as $88 puts you in OWN business—pay balance from profits. 
We furnish electric machines, circulars, store cards, demonstrators 
and materials to return TOTAL investment with large profit. Your 
KLY established. 
in full operation if you mail the Sounes NOW, while we are ap- 
pointing additional franchise owners 


FREE BOOK 


Illustrated, 16-page booklet 
and our letter will explain 
methods, 
big profits, 
protected territory. Mailthe Vv 
coupon NOW ‘while you're 4 
thinking of it) for details. 


- 
Mail | 
With NO obligation to me, write me $ 
Coupon, booklet and full details telling how I may enjoy 


TODAY | 


you or your service-men 

Fabric in used cars revived for 
auto-dealers. 
Foamovator process cleans and 


A Life Income 


from REPEAT and VOLUNTARY orders 


W. Lookiebill writes 

handle the business.”’ 
two additional counties 
back into the business until I have ten servicing 
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revives upholstery and rugs 
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colors Upholstery, carpets, 
furs, clothing, pianofelts, auto- 
interiors, etc., are made non- 


now establishing more 
in OWN) business 
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beetles, by method with 16 
organization of individual- years success. Large profit on 


both materials and labor 


EASY TO LEARN 


No experience needed. You can 
start part or full time. We help Zon 


businesses. Send 
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Patented electric 
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F. Bogart requests, ‘‘I would like 
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| carrying 
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You have our guidance based upon 
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Within a few days, you can be 
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QUICK, EASY WAY 
TO TRAIN FOR 


RADIO 


inl2 WEEKS 


I'LL FINANCE YOUR TRAINING 
Mail the Coupon TODAY and I'll not 
only tell you about my quick, easy 
way to train for a good pay job in 
Radio, Television and Sound, BUT, 

I'll also tell you how you can get it 
and pay for it, in Easy monthly 
payments starting 60 days after 
your 12 weeks’ training period. 


LEARN BY DOING 
On Real Equipment in 


Simple, easy method of Practical 
Training. You don’t need previous 
experience or a lot of book ~ arning. 
You work on real equipment in the 
Coyne Shops at Chicago. Electric Re- 
frigeration training at no extra cost. 
Earn While Learning, 
Job Help After Graduation 
We help you get part time work to help 
with living expenses and then give you 
employment service after graduation. 

















See eee Sea ay 
3 H. C. LEWIS, President, 

Radio Division, Coyne Electrical School, 
§ 500 S. Paulina St., Dept. 38-4H, Chicago, I1l. 
§ Dear Mr. Lewis: 
8 Please send me your Big FREE Book, and details of 
: your PAY-AFTER-GRADU.: ATION- PLAN. 
' 
t 
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§ CITY % ; STATE 
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8 profits le eas business at home? Make 


for yonreals 
and = hay Your cost Sc each an 
The Ideal Photo Enlarger is js AUTOMAT. 
ic. No experience r pl ed com: 
COPIES any picture. 


PLETE. Interesting c coor Y 


IDEAL-X, 122 East 25th Street, — yorK SIZE 
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Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
483-0 Enright, St. Louis, Mo. | 








| PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
given pe srsonal attention by members of the firm. 


Form, “Evidence of Conception’ and instructions, 
“How to Establish Your Rights’’—FREE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D. C. 
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Coil Spring Improves | 


Micrometer Calipers 


EQUIPPED with a tiny helical spring 
in place of the conventional ratchet, a 
new type of micrometer calipers de- 
vised by engineers of the Bell Tele- 
phone Laboratories, New York City, is 
said to be so designed that it can be 
used with a high degree of accuracy 
by the inexperienced as well as the ex- 
perienced workman. Automatic control 
of the tension of the caliperlike jaws 
of the micrometer is the secret of the 
device. To simplify the operation and 
insure a more uniform pressure under 
all conditions, in the new micrometer 
the force is applied by a helical spring 
which needs only to be twisted through 
a fixed angle in order to apply the 
proper pressure. A knurled knob on 
the barrel is connected with the mi- 
crometer’s movable spindle by means 
of the spring. When scribed lines on 
the knob match up with lines on the 
micrometer barrel, the proper tension 
is automatically applied, and record- 
ings may be read from the markings. 


Simple Chemical Spray 
Aids Mural Painters 


EXTENDING the period of time during 
which artists may work in painting 
mural decorations, a new chemical 
mixture is sprayed on the surface of a 
wall every three hours to keep the 
pigments from drying out before the 
work is finished. For centuries, mural 
painters have sought a harmless sol- 
vent for the paint that would permit 
them to work longer than eighteen to 
twenty-three hours, the time it ordi- 
narily takes paint to dry. Artists have 
been forced to rush each portion of a 
mural to completion within that time 
or leave the work unfinished because, 
once the paint has dried, a new appli- 
cation will not blend with it in the 
proper shades. The newly found treat- 
ment consists of spraying the surface 
with a mixture of butanol—butyl alco- 
hol—and water mixed in equal por- 
tions. Miss Elizabeth Ely-de Vescovi 
Whitman, New York artist, and Gon- 
zalez de la Vega, Mexican chemist, 
worked out the chemical formula for 
the process after many experiments 
with other mixtures. 


Candy Box Has a 
Table of Contents 


SELECTING candies from a candy box 
without the risk of getting one flavor 
when another is preferred, is made 
possible with an odd box devised by 
Gordon A. Petremont, of Boston, Mass. 
Appearing like a conventional candy 
box, the container has a color cod 
printed on the cover by means of 
which each candy inside is distin- 
guished by the color of its individual 
wrapper. Thus, a peppermint wrapped 
in green foil or paper, can be easily 
distinguished from a chocolate-covere: 
marshmallow wrapped in a paper « 
another identifying color. 
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Sound Movies Taken 
of Body’s Interior 


X-RAY moving pictires of the in- 
terior of the human body, accompanied 
by synchronized recordings of sounds 
produced by the organs or parts photo- 
graphed, have been made _ possible 
through the efforts of Dr. Russell Reyn- 
olds, of London, England, and Dr. W. 
H. Stewart, of New York City. A third 
scientist, Dr. G. Schwarz, of Vienna, 
Austria, has added the technique of 
“fast-motion” photography to enable 
slow bodily processes to be speeded up 
in the film record for purposes of 
diagnosis and instruction. 

Dr. Reynolds’s contribution to the 
new process was a method of making 
X-ray movies of the human body with- 
out injury to the subject. Because ultra- 
violet rays demage body tissues that 
are exposed to them for considerable 
periods of time, it was necessary to 
find a way to make the required ex- 
posures as brief as possible. To ac- 
complish this, X-ray tubes were con- 
structed to withstand heavy charges, 
and high-voltage generators are em- 
ployed to produce current considerably 
more powerful than that used in ordi- 
nary X-ray work. An ingenious syn- 
chronizing mechanism causes intermit- 
tent flashes from the tubes, keeping 
the X rays in radiation for only the 
tiny fraction of a second that the 
camera shutter is open. 

In making the photographs, a mo- 
tion-picture camera fitted with a spe- 
cial lens is trained on a fluorescent 
screen. As the X-ray images are cast 
on the screen by the flashes of the 
tubes, the camera records them on 
film. For making the sound recording, 
Dr. Stewart added a stethoscope of the 
kind commonly used by physicians in 
listening to sounds inside the body. 
This instrument was connected to 

ound-recording equipment, so_ that 
when the motion pictures are projected, 
the sounds are reproduced synchro- 


| nously. 


In addition to their value for diag- 
nosis, the X-ray sound movies are ex- 
pected to enable medical students to 

quire in a very short period of time 

nowledge that otherwise would come 

) them only from months of study and 
interneship. 


Can Holds Whole Meal 
from Soup to Nuts 


\N ENTIRE meal, consisting of soup, 
eat, vegetables, and possibly even a 
t dessert, can be served on very short 
tice by heating of only one single 
n, according to claims made for a 
vel food container recently invented. 
ntaining several compartments in- 
id of the usual one, the can is 
ked with the various foods. When 
ests arrive unexpectedly, the house- 
e has only to take a canned meal 








INVENTORS 


Whether YOUR Invention Requires 


MPOSITION 
PATENT 













Our Patent Service 
Can Help YOU! 


Securing broad patent protection 
for an invention requires special- 
ized skill. Our business is confined 
exclusively to Patents, Trademarks 
and Copyrights. We have served 
inventors throughout the world 
for over 62 years. From the mo- 
ment you send us a sketch and 
description of your invention, we 
take all the detailed work of the 
complicated patent process off 
your hands. Every member of our 
firm is a U. S. Registered Patent 
Attorney. The work of securing 
you broad patent protection will 
be done only by men of long 
years of successful experience. 


Our Deferred 
Payment Plan 


We have helped thou- 
sands of inventors with 
our deferred payment 
plan. This plan is very 
flexible. You may spread 
the cost of your Patent 
over several months in 
convenient payments. 

The most important step 
is to GET STARTED. 
We can help you even 
though you cannot pay 
the full cost of your 
patent NOW, 














Take These Steps to Secure Broad 
PATENT PROTECTION 


FIRST you will want to know exactly how the Patent Laws 
protect you, how much the cost will be, how to sell your in- 
vention. Our free books answer hundreds of questions about 
Patents and how to sell your invention. SECOND, we will make 
an examination through pertinent U. S. Patent Office records 
to see if your invention can be patented. Then we can tell you 
whether in our experienced opinion you can obtain a patent. 
THIRD, we will carry your case through the Patent Office with 
all possible speed, consistent with obtaining for you the broad- 
est possible patent protection, 


Finished Models Money Making wow co 
Or Drawings Inventions Are Often cA. pi 
Are Not Necessary Very Simple suo tt 


Don’t go to the expense of a costly model Don’t be discouraged if your inven- 
or finished drawings. All we need now is a tion isn’t complicated. Many of the 
sketch and description of your invention. Greatest money-making inventions 
After we make a thorough search of Patent are extremely simple. Then, too, your invention may be valuable 
Office Records there will be time enough to even though it is very similar to an invention already patented. 
make a model, if that is necessary. An improvement over some ‘‘gadget’’ already on the market may 
We have working for us skilled Patent be patentable. Our free books go into this subject thoroughly. 


draftsmen who know just how to draw your 
IMPORTANT THINGS TO REMEMBER 


invention according to Patent Office re- 
quirements, The cost for this service is 

very reasonable. This procedure can save you Secrecy in Patent matters is of the utmost importance. 

valuable time and money, Your case will be treated with strict confidence from the 

P moment you entrust us with your secret plans. We never 

Our “‘Certification of buy inventions or sell them. Our ot business is to 

serve inventors efficiently, quickly, and confidentially. 


Invention’’ illustrated 
Cc. A. SNOW & CO. 


on the right is val- 

uable to you because 
Registered Patent Attorneys Since 1875 
SNOW BUILDING, WASHINGTON, D. C. 











after it has been 
properly filled out, 
Signed, dated and 
witnessed, it can 
be offered as evi- 
dence in support of 
your claims should 
some other person 
endeavor to pre- 
vent you from 
protecting your 

invention by 

claiming prior 

rights. It Is free, 














Cc. A. SNOW & CO. 


2020 SNOW BUILDING, WASHINGTON, D. C. 


Gentlemen: Send me your free handbooks for 
inventors by return mail, No obligation on my 
part. 


Send for it now 
and fill it out 
at once. 
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KNEE-ACTION EASED THE RIDE 2000 YEARS AGO 


THE ANCIENT CHARIOT WAS A ROUGH-RIDING ss 
BUS, 100 PER CENT UNSPRUNG WEIGHT (iT HAD SY 
NO SPRINGS). BUT, THOUGH THE CHARIOT 
BOUNCED AND JOUNCED ALL OVER THE COB- 
BLES, THE DRIVER DID NOT GET SHAKEN UP; 


HE ENJOYED A SMOOTH KNEE-ACTION RIDE. 















WHEN BOTH WHEELS BOUNCED, 
BOTH LEGS YIELDED, AND THE 

DRIVER'S KNEE-ACTION AB- 
SORBED THE ROAD SHOCKS. 


Vn en enn te 

CHARIOTEERS KEPT THEIR KNEES 
BENT, MUSCLES NOT TENSE BUT 
READY TO YIELD TO THE UPS 
AND DOWNS OF THE CHARIOT. 


WHEN ONE WHEEL HIT A BUMP, 
TILTING THE CHARIOT, ONLY 
ONE KNEE YIELDED, AND THE 
DRIVER REMAINED UPRIGHT, 


Here’s How Knee-Action Smooths the Bumps in a Modern Car 




















tte Ne 
WHEN ONE WHEEL HITS A BUMP ITS 
KNEE-ACTION SPRING YIELDS, THE OTH- 
ER WHEEL IS NOT TILTED AND THE 
CAR NEITHER TILTS NOR PITCHES. 


HERES A SIMPLE DIAGRAM OF THE 
KNEE-ACTION UNIT OF A MODERN CAR- 
CHEVROLET. EACH FRONT WHEEL 
IS INDIVIDUALLY SUSPENDED, 


FRONT VIEW OF A CHEVROLET 
KNEE-ACTION WHEEL. NOTE THAT 
THE KNEE-ACTION UNIT PIVOTS 
WITH THE WHEEL IN STEERING. 


Before Knee-Action was introduced, front wheels 
of motor cars were mounted on a solid front 
axle. When either front wheel rose over a 
bump, it tilted the axle and the opposite wheel, 
causing difficulties with spring suspension and 
steering. Knee-Action lets each wheel act inde- 
pendently. Chevrolet’s exclusive type of Knee- 


Action not only gives the best ride known to 
motoring, but makes possible true shockproof 
steering, since no part of the steering linkage moves 
up and down with the front wheels. If you have 
never experienced the pleasure of driving a Knee- 
Action Chevrolet, try the new 1938 Master 
De Luxe model and see what a difference it makes. 


CHEVROLET MOTOR DIVISION, General Motors Sales Corporation, DETROIT, MICHIGAN 


You'll be AHEAD with a 


CHEVROLET 
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RAYMOND J.BROWN, Shh 


By EDWIN TEALE 


IFTY MILLION visitors—a number equal 

to nearly half the population of the United 

States—are expected to journey next year 

to the New York World’s Fair. With lights 
and flame, motion and sound, this $175,000,- 
000 show will dramatize the progress and the 
promise of science. It will reveal the World 
of Tomorrow as it is foreseen today. 

At this writing, the exposition site is a vast 
beehive of activity. The pounding of car- 
penters’ hammers, the crash of pile drivers, 
the roar of dump trucks, the machine-gun 
rat-a-tat of riveters fills the air. Buildings 
seem to rise overnight. A thousand and one 
projects are being carried out at the same 





time. Roads, bridges, artificial lakes, trans- 
planted forests, synthetic soils appear as 
though by magic. The whole story of the 1939 
World’s Fair is a story of science in action. 

Even the ground upon which the buildings 
will stand is a product of scientific advance. 
Late in June 1936, a mechanized army of 
workers began a 190-day siege of the dreary 
stretch of swampland, formerly an ash dump, 
near Flushing on Long Island. Using power 
shovels, dump trucks, bulldozers, and gas- 
driven draglines, 500 picked men worked, in 
shifts, twenty-four hours a day. On week- 
ends, a crew of crack mechanics overhauled 
the equipment. During the operations, more 

: than 1,000,000 gallons of 
gasoline exploded in the 
cylinders of the engines 
and $80,000 worth of 
electric current was 
consumed by the flood- 
lights which blazed at 
the top of twelve eighty- 
foot towers throughout 
the night. In all, nearly 
7,000,000 cubic yards of 
material were moved 
before the job was com- 
pleted. 

Then followed an ex- 
hibition of chemical 
wizardry. Instead of 
stripping hundreds of 
acres to obtain the fer- 
tile topsoil needed for 
grass and trees, scien- 
tists created it chemi- 
cally from the salty, 
acid, fibrous root soil of 
the swamp, of which 
approximately 800,000 
cubic yards had been 
set aside for the pur- 
pose. Through two years 


“Theme center’’ of the fair. 
At the left is the 700-foot 
“trylon,’’ and beside it the 
“‘perisphere,"’ a huge hollow 
ball in which visitors will 
view a city of the future 
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A WONDERLAND 
This is how the expo- 
sition grounds will 
appeor from the air. 
Spreading around the 
theme center will be 
educational exhibits, 
industrial displays, 
and amusement places 


of intensive research, the scientists had 
discovered a way of converting this ma- 
terial into soil of high fertility. They 
treated it in half a dozen ways, plowed 
it, windrowed it with lime, added phos- 
phates and nitrogen, composted it with 
raw manure. In the end, it turned into 
the material desired. By this feat alone, 
science saved the fair half a million 
dollars 

For the landscaping of the fair 
grounds, a forest of trees began moving 
toward the site. Experts, equipped with 
large books giving the sizes, shapes, and 
kinds of trees required, had been scour- 
ing the country for hundreds of miles 
around. They had catalogued upward of 
10,000 available trees. In the largest 
mass movement of the kind on record, 
railroad flat cars and motor trucks began 
rolling toward New York bearing a wide 
variety of full-grown trees, some weigh- 
ing as much as twenty-five tons and hav- 
ing a height of more than fifty feet. 
Following one-way streets and guided by 
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police cars, most of the trucks 
passed through New York 
City in the early hours of the 
morning, reaching their desti- 
nation before daylight. Here, 
huge machines lifted the trees 
into place while Diesel-driven 
bulldozers shoved the dirt 
around the roots and ran back 
and forth to tamp it down. 
This migration of 10,000 
trees, dramatic as it is, forms 
but a small part of the vast 
activity necessary in the prep- 
aration of the fair site. On the 
list of jobs to be done were the 


Already built, the adminisiretion building of #! 
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construction of seventeen miles of roads, 
fiiteen miles of gas mains, ten bridges, and 
to artificial lakes. A tidal dam and a 
$700,000 marine basin on Flushing Bay, 
which will permit motor boats and excur- 
sion vessels to dock at the grounds, are well 
on their way to completion. 

\t the same time, the first of the build- 
ines which will form the rainbow-hued 
Arabian Nights assemblage of the fair, 
were going up. To be sure that the best 
obtainable materials were used, the exposi- 
tion scientists built a curious field labora- 
tory unlike any other in existence. Sup- 
ported on immense jacks, the structure 
could be warped and twisted at the will of 
the engineers. Under actual outdoor condi- 
tions, they were able to subject materials, 
ranging from stucco to steel beams, to a 
wide variety of tests. 

Most spectacular of the structures being 
made from the selected materials are the 
“trylon” and “‘perisphere,” which will form 
the ‘theme center” of the fair. The first is a 
slender obelisk rising 700 feet into the air; 
the second is a pure-white ball 200 feet in 
diameter. They can be seen for miles around 
and will provide a landmark for visitors 
arriving by air, water, and land. 

fo form the foundation for the 8,000,000- 
pound trylon, eleven miles of wood piling, 
a whole inverted forest of ninety-five-foot 
fir trunks, were driven into the ground. The 
designs for the trylon and perisphere were 
selected from more than 1,000 sketches sub- 
mitted. The cost of construction will be 
$1,200,000. 

Within the hollow globe of the 5,700,000- 
pound perisphere, ‘magic carpets” will 
carry visitors in a circle above an immense 
model representation of a city and country- 


side of the future. Two 100-ton platforms, 
shaped like gigantic metal washers, will 
form the “‘carpets” on which spectators will 


ride. Special lighting will make the support- 
ing pillars invisible while the platforms re- 


volve at a steady pace of thirty feet a min- 
ute. Visitors will have the sensation of 
riding silently through space above a wide- 
spread countryside. / 


itside the perisphere, water, spraying 
1 a series of fountains, will hide the 


toiri on example of the modern design and scient.fic consiruction being used. ft is air-conditioned throughout 
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eight columns which provide support. 
The great ball, nearly a block in diam- 
eter, will appear to be floating in 
space. At night, colored lights and 
moving patterns will be projected on 
the outside of the sphere, producing 
the illusion that it is revolving. 

To carry spectators to the entrance 
of the perisphere, five stories above 
the ground, the longest moving stair- 
way ever built in this country will be 
provided. A steady stream of 16,000 
persons an hour will be able to ride 
up the incline. After the trip through 
the perisphere is over, visitors will 
descend to the ground by means of a 
circular ramp. During this descent, 
they will have an opportunity to view 
the whole colorful panorama of the 
fair spread out below them. A sweep 
of the grounds will carry the eye 
through all the colors of the spec- 
trum, succeeding one another in their 
proper order, from red to violet. 














Spreading away from the theme 
center of the fair will be a seemingly 
endless succession of exhibits. Among 
the most spectacular will be the gas- 
industries display with its tall central 
plume of fire and its quartet of ninety- 
foot pylons, each with writhing snakes 
of colored flame running up the sides. In 
order to obtain the desired colors, ex- 
perimenters worked for months adding 
chemicals to gas in laboratory tests. As 
a result, they have half a dozen brilliant 
hues at their disposal. At present, at- 
tempts are being made to mix fire and 
water, combining fountain sprays and 
colored flame. During the exposition, 
men operating batteries of valves within 
the “Court of Flame” exhibit will con- 
trol and blend the varicolored plumes of 
fire. 

The consumption of gas by all the ex- 
hibits of the fair, during the six-months’ 
run of the exposition, is expected to 
reach a total of nearly half a billion 
cubic feet. The fifteen miles of mains, 
which form an underground network at 
the site, have sufficient capacity to meet 
the needs of a large city. 

The biggest single display at the fair 
will be the sixteen-acre, $1,500,000 show 
presented by (Continued on page 120) 





SPECTACULAR 
COURT OF FLAME 


One of the most strik- 
ing exhibits will be 
that of the gas in- 
dustries, seen in the 
drawing above. Around 
a tall piume of col- 
ored flame will stand 
four massive towers, 
each wreathed in fire 
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Ralph Flanagan, a JOHN E. LODGE Tells 
twenty-year-old 
swimmer who rose How Technical Research 
to the front rank 

Teaches Athletes To 


with a new stroke 
Surpass the Feats of th 





Performers of the Past ar 


IME-HONORED records went 

by the board last year in an - 

unprecedented assault upon 

world marks by American and 
foreign athletes. They ran and swam 
faster, leaped and vaulted higher, in 
1937 than any man had ever done 
before. Dazzling performances by 
stars of the pool and the cinder track 
proved that if there is a limit to 4 
human being’s physical powers, it 
has yet to be found. 

Since Olympic Games records he- 
gan to be kept in 776 B. C., there 
has been no fundamental change in 
the human machine. Athletes today 
compete in similar events, with the 
same physical equipment, and uncer 
substantially the same rules as they 
did in ancient Greece amid the te)1- 
ples of Olympia. Yet accurate mc 1+ 

ern timing has shown that athletic 
Skiing, now one of the most popular winter sports, may be completely changed by new performances are steadily becoming 
scientific studies. Experts say that many of the turns beloved by veteran skiers are worthless better with the passing years. Not 
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Better golf scores are the goal of tests like 
his, in which “electric eyes’ were used in work- 
ng out new designs to make clubs more efficient 


man’s feats under his own power. 


ngle one of the present track and 
ld records for men in the Olympic 
mes, for example, dates farther back 
1 1932. How is it possible for mod- 
1 stars to have outstripped their com- 
tors so completely ? 
The answer is that science, having 
sented us with airplanes, racing cars, 
d streamline trains to conquer space 
| time, has also turned to improving 
Mo- 
studies with high-speed cameras, 
| ingenious applications of scientific 
are teaching athletes how to ob- 
the utmost efficiency from their 
muscles. Falling records tell the 


igine being able to jump over the 
of the tallest man you meet on 
treet, without even knocking off 
it. Then you can appreciate the 
izing high jump of six feet and ten 
performed last August by Melvin 

er of Ohio State University. 


When M. F.. Sweeny of 
the New York Athletic 
Club cleared the bar at 
the world-record height 
of six feet, five and five 
eighths inches, away 
back in 1895, that was 
considered just about the 
limit of human power in 
high jumping. It was, 
by the methods known 
then. Events since that 
time have proved conclusively that no 
one knows “instinctively” how to jump 
as high as he can. It is a problem to be 
solved by the science of ballistics, for 
a human projectile follows the same 
natural laws as a shell fired from a gun 
or an airplane shot from a catapult. 
Thus the march toward modern rec- 
ords really began in 1912 when George 
Horine introduced into high-jumping the 
“western roll’—-a mathematically de- 
signed leap (Continued on page 118) 


Earle Meadows, Olympic pole-vauit 
champion, clearing the bar at four- 
teen feet and eleven inches. Not so 
long ago, thirteen feet was believed 
to be the very limit for this event 
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Jesse Owens, phenomenal Negro athlete, demonstrating the form 
that enabled him to break the world's record for the broad jump. 
Left, runners taking the high hurdles with new speed technique 





Streamline Cars 
Bank on Turns 


SWUNG from special hammock- 
like supports, streamline railroad 
coaches of radical design were 
given their first test run recently 
on a branch line near Inglewood, 
Calif. The two articulated coaches 
are supported by three wheel 
trucks so as to form one unit. 
Weighing more than 20,000 pounds 
less than those in general use to- 
day, the new cars have an ex- 
tremely low center of gravity 
which, with their novel wheel 
mounting, allows them to bank 
on turns much as an airplane 
does. Although the cars appear 
smaller than those on other 
streamline trains, they have eight 
feet of headroom inside from the 
floor to the curved ceiling. 


Tropical Desert Plant 
Heals Radium Burns 


3URNS caused by radium and by X 
rays are being successfully treated with 
aloe vera, a tropical desert plant shown 
in the photograph reproduced above. 
The thick fleshy leaf of the plant con- 
tains a gelatinous inner surface which 
is applied to the burned portion of the 
skin. Requests for the plant have been 
made at botanical gardens in various 
cities for use in treatment. 


Alarm Clock Tells Date 


CLOCK, calendar, and 
alarm are combined in 
one timepiece just 
placed on the market. 
Controls for setting the 
alarm and the rotary- 
type clock and calen- 
dar dials are housed 
inside the dome top of 
the instrument, which 
is seen in the photo- 
graph at the right. 
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Special wheel suspension and low center of gravity give these streamline coaches high speed 


Novel Traveling Bag Is Collapsible 


A HANDY item for travel- 
ers is a new collapsible bag 
that folds up to the size of 
a brief case when not in 
use. Fitted with a slide 
fastener that runs the full 
length of the bag, the out- 
fit is made of tan duck 
stoutly bound with cow- 
hide. Taken along on a 
trip, it provides extra carry- 
ing space. The bag is avail- 
able in three different sizes. 


Collapsible traveling bag 
folded for storage and, 
at right, opened for use 


Incinerator Turns Garbage into Electricity 
GARBAGE 
into electricity in the largest inciner- 
ator in the world, now in service in New 


and refuse are converted 


York City. After garbage trucks have 
piled up the refuse, giant metal jaws 


Engineer examining one 
of the boilers that gen- 
erate steam from refuse 
at the new disposal plant 


At the right, a traveling 
crane is dumping a load 
of garbage into the mouth 
of the mammoth furnace 


grab huge loads of the material, run 

along overhead tracks, and dump it 

into a concrete trough at the mouth of 

the incinerator. A trapdoor is then 

opened to let the material fall down 
into the incinerator furnace. ‘The 
burning refuse produces heat to 
create. steam, which in turn drives 
a set of turbines for the generation 
of electric power. Before the com- 
pletion of the incinerator power 
plant, garbage collected in New 
York City was piled into scows and 
towed out by tugs to be dumped 
into the Atlantic Ocean. 
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Airport Antenna Reduces Static 


F \LLOWING months of laboratory tests, air-line engineers re- 
cently announced the development of an anti-static loop antenna 
for use by ground radio stations. Resembling a large hoop, the 
new device is five and a half feet in diameter. The loop casing 
is ide of aluminum, while the antenna itself consists of a 
single strand of copper wire supported within the loop by a 
serics of porcelain beads. The loop antenna is set up outdoors. 


Machin: Analyzes Molecules 


DUBBED a “molecular architect,’’ Dr. Alsop H. Corwin, of 
Johns Hopkins University, Baltimore, Md., is shown in the 
photograph below examining an ingenious ‘“microcombus- 
tion’ apparatus which he has just completed. With the in- 
strument, it is said to be possible to analyze the structure 
of a molecule, determining just how many atoms it would 
take to construct one of a given size. 


Dr. Alsop H. Corwin operating his ingenious atom-counting machine Resembling a giant hoop, this loop antenna for airports cuts static 


Portable Outfit Tests Hardness of Metals 


HT in weight and portable, a 
levice for testing the hard- 
ness of metals eliminates the ne- 


cessity of dismantling equipment 
and transporting specimens to a 
testing laboratory. The outfit con- 
sists of a metal bar of known hard- 


hess, a slide rule, a microscope 
with a transparent scale across its 
field of view, and other equipment. 
The microscope is used to measure 
and compare impressions made by 
a hammer blow in the test metal 
and the bar of known hardness. 


After using the tester shown 
below, the pipe's surface is 
inspected with a microscope 


Pe . a # 
Cowie al ge ae 
Mine ap > * ih, - JMAMMER BLOW 
es , . METAL CAUSES STEEL 
Sy o >* BEING BALL TO DENT 
~ MA 4 4 TESTED SURFACE 
. oe  @ fa \ 
* ~~ 
Bena Z PG 
How surface appears through the micro- . Pe) 7 * 
‘cope. Note scale for measuring test dents ad a — 
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Handy File Box Holds 
Miniature Negatives 


A FILE box for photograph negatives 
is a handy accessory for miniature- 
camera enthusiasts. Accommodating ap- 
proximately 100 strips of four-exposure 
negatives, the file cabinet includes a 
set of transparent envelopes, index 
cards, and file guides. The transparent 
envelopes protect the films from dust, 
finger marks, and scratches, and make 
it unnecessary to remove the film strips 
in order to identify the negatives. Each 
index card is ruled to provide space for 
recording titles, dates, exposures, and 
other pertinent data concerning the 
negatives. Extra envelopes, file guides, 
and index cards are available. 
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Smoke Gets in His Eye 
—and the Pipe, Too 







SMOKING a pipe with his eye is the 
odd accomplishment of Alfred Lange- 
vin, of Canada. Shown below with a pipe 
stem held close to his right eye by a 
nose clamp, Langevin sucks smoke 
through an opening at the corner of his 
eye, which, doctors believe, is caused by 
an enlarged opening in the duct that 
normally carries away tears. By clos- 
ing his mouth and holding his nose, 
Langevin can inhale and exhale smoke 
through his eye with no ill effects. 
























Lens Attachment Takes 
Weird Photographs 


FANTASTIC photographs that show 
bridges twisted out of shape and build- 
Alfred Langevin shows how he smokes ings bent over at the top can be taken 
through his eye. A nose clamp holds pipe with the aid of a simple device invented 
by a New York City news photograph- 


Students Make Model er. The accessory consists of a wedge- 


shaped piece of optical glass that is 


of Boulder Dam pivoted in a holder 
fastened in front of 
STUDENTS in the engineering drawing the camera lens. By 






ih th 














class at Benjamin Franklin High School, twisting the wedge 
Los Angeles, Calif., constructed the ac- of glass slightly, 
curate scale model of Boulder Dam, pic- photographers can 






tured below. Requiring two years to obtain shots that 
complete, the model shows the dam in show the subject 
the process of construction, with con- elongated, flat- 
tractors’ machinery and equipment in tened. or twisted 
place. No nails or brads were employed like the reflections 
in the work. seen in the concave 
and convex mirrors 
found in many 
amusement parks. 




















Pictures of the George 
Washington Bridge and 
the Empire State Build- 
ing in New York City 
made with the camera- 
lens attachment at left 

























Builds Low-Cost 
Star Projector 
For Planetariums 


A LOW-COST instru- 
ment for projecting 
“stars” on the domed 
ceilings of planetari- 
ums has been complet- If 
ed after three years’ a 
work by Frank D. Kor- 
kosz, of the Springfield, 
Mass., Museum of Nat- 
ural History. In con- 
trast with the usual 
planetarium projector, 
the cost of which runs 
into six figures, the sim- 
plified instrument was 
built for $12,000. The . 
invention can be «up: : 
licated for small muse 
ums and colleges. 





ee ee 





Scale model of Boulder Dam constructed 
the students of a California school 
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CREEN stars appearing in a film version of the 
S story of Robin Hood, instead of having doubles 
appear for them in shooting scenes, learned the 
art of drawing the long bow from Howard Hill, 
famous archer who has hunted wild animals with 
bow and arrow (P.S.M., Dec. ’35, p. 22). The 
photographs reproduced above and at the right 
show Hill giving Patric Knowles, screen player, 
some of the fine points of archery technique. 


Present-Day Robin Hood 
Coaches Movie Archers 


Howard Hill checking hits made by Patric Knowles, motion-picture actor 
in training for a réle in the new movie "The Adventures of Robin Hood" 


Portable Police Siren 
Gives Disaster Alarm 


ind generator connected to sound an alarm 


Lighted Mirror 
for Motorists 


ILLUMINATED vanity 
for women motor- 
a novel automobile 
ry just marketed. 
| in a dash compart- 
r behind a seat, the 
iS a flexible electric 
r connecting it with 
r lighting system. 
g a switch lights a 
amp concealed be- 
lens at the base of 
irror to flood the 
ice'with a soft, dif- 
ght while make-up 
g applied. 


H, 1938 


OPERATED by a portable gen- 
erating unit mounted on a di- 
minutive truck that is fitted 
with tiny pneumatic tires, an 
emergency siren developed by 
the Los Angeles, Calif., police 
department is used to warn res- 
idents of impending danger from 
fire, flood, landslides, and other 
disasters. The mobile unit has 
a small gasoline motor to drive 
the generator and so produce 
current for the electrically op- 
eratedsiren. Thelatteris placed 
within a metal sound reflector 
to broadcast the warning over 
a wide area. The assembly is 
pictured at the left. 


A lamp attached to the mirror lights up the user's face 


Dog collar with 
detachable strip 


Health Collar for Dogs 
Kills Ticks and Fleas 


A NEW type of dog collar invented by 
Frank E. Vanderhoof of Old Greenwich, 
Conn., has changeable strips impreg- 
nated with a chemical as a preventive 
against fleas, ticks, and other animal 
vermin. One side of the treated strips 
has an adhesive for easy attachment. 


Thermometer 
Has Dial 


HOUSED in a stain- 
less-steel casing, the 
handy thermometer at 
the right records tem- 
peratures of liquids 
directly on a dial face 
attached to one end 
of the device. 
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Tail Spins To Order 


... NOVEL TESTS CHECK : 
NEW PLANES IN FLIGHT 





































HIRLING earthward in deliberate tail spins, 

airplanes guided by ace test pilots served as 

flying guinea pigs for German experts who re- 

cently conducted a novel group of areonautica] 
experiments at a Berlin airport. Employing two special 
motion-picture cameras, ingenious pressure gauges, and 
a clever little model that could be adjusted to imitate the 
exact position of the plane at any moment, engineers 
tackled the problem of exactly what happens to a plane 
as it falls dizzily in a spin. 

Focused from the ground on a stunting plane, a high- 
speed movie camera fitted with a telescopic lens recorded 
every movement of the ship during the spin. Timed radio 
signals, automatically transmitted from the plane, ac- pl 


tuated an electrical receiving instrument on the camera tu 
which in turn operated a light beam to make a mark on ta 
the edge of the moving strip of film. Thus the exact sec- 

ond when the plane appeared in any specific position in ve 


the air could be accurately determined by the identifying th 
exposure marks on the margin of the developed film. au 

Within the plane itself, another movie camera was St 
trained on a battery of U-shaped tubes partly filled with a Ir 
special liquid that would photograph clearly. Each tube pr 
was connected by a rubber hose to one of a series of holes m\ 





drilled in the wing, fuselage, and tail of the plane. As its 
pressures varied on the outside surfaces, the liquids rose pl 
and fell in the tubes accordingly, and ZO 
their movement was recorded on the pa 
camera film, together with time signals mi 


duplicating those registered by the 
ground camera. In this way, pictures 
of the air pressures on any part of the 


] Trained on a plane, this high- 
speed telescopic movie camera 
records its position at every instant 







Strings of yarn attached to 
wing surfaces, photographed 
from inside the plane to show 
the effects of the air stream 
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Plane fuselage fitted 
with a track on which 
a sliding weight can be 
adjusted to make the 









































i craft either nose-heavy 
- or tail-heavy, enabling 
scapl engineers to see how 
al the plane will react 
ial 
nd 
he 
rs 
né 
rh 
led 
lic 
1c- plane could be matched and compared with the pic- 
ra ® tures of its position in the air, as shown by the films 
on taken through the telescopic lens. 
ac- Back in the laboratory, still pictures from the de- 
in veloped films of the plane in flight were enlarged and 
ng thrown on a white viewing screen, one at a time. A 
diminutive model of the test ship, constructed to exact 
yas scale, was then suspended from an adjustable frame in 
1a front of a strong beam of light. To make it assume the 
ibe precise position of the plane as pictured on the film, the 
les model was moved back and forth until the outline of 
As its shadow coincided exactly with the outline of the 
se plane in the projected photograph. The relative hori- 
ind zontal and vertical position of the model was then com- 
rhe pared with the corresponding air-pressure readings 
als made by the plane’s camera. 
the Another interesting experiment was made by train- 
res ing a camera from the cockpit of an open plane on bestia thie 
‘he strings of yarn attached to various points on the wing test plane, 
surface. When the film was developed, experts studied — rybber tubes iead 
the effects of the air stream rushing past the wings by from holes in the 


noting the movements of the strings as the plane went fuselage and 
through different maneuvers. In still another test, the wings to the glass 
plane was deliberately put off balance by means of mov- _ tubes at the right. 
able weights within the fuselage. This enabled the ex- ral — pth 
perimenters to determine, upon examination of the ps os soenednd 
photographs, just how the ship reacted when nose-heavy 6, Silene. shows 


id ft } ry . UB (tebhe 
and tail-heavy. the air pressure 


ia | 





PPL 
4h) 









3 In the laboratory, the pictures of the 
spinning plane are thrown on a screen 
and a model is adjusted so that its shadow 
coincides with the outline of the plane in 
the photographs. This shows the position 
of the craft for each instrument recording 
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Here are a few of the most & , 


sleep, with the explanatiois 


en 


YSTIFYING mankind for cen- 
turies, dreams still fascinate 
the psychologist. What causes 
them? How long do they 

last? How many dreams do we have in 

mmm =e; night? Do men or women dream 

, more vividly? What produces the fa- 
miliar dreams of falling, flying, being 
chased by wild animals, and appearing 
unclothed in public? 

During their long probing into the 
mysterious realm of the sleeping mind, 
scientists have discovered some simple F 
explanations for such dreams as are 
illustrated on these pages. A physical 
stimulus—the pounding of the heart, 
the position of the bedclothes, the 
rhythmic movement of the respiratory 

f muscles, a slight drop in blood pres- 

: sure, the banging of a window shade | 

—may give rise to the train of visions 
we call a dream. 

In laboratory tests, subjects have 
dreamed of airplanes when an electric 
fan began whirring while they slept; 
they have visioned explosions when 
they smelled sulphur fumes from a 
burning match; they have dreamed of 
being licked by a shaggy dog when 
their hands were rubbed with wads of 
cotton; they have gone through imagi- 
nary lightning storms when a red light 
shone on their closed eyelids. 

It is estimated that more than sixty 
percent of our dreams concern sights. 
Auditory dreams, connected with sounds, 
come next. Musicians, incidentally, ex- 











Many psychologists be- 
lieve that the familiar 
dream of flying through 
the air is suggested by 
the rhythmic motion of 
the respiratory organs 






















Having part of the body 
chilled by being uncov- 
ered during sleep may 
produce the nightmare 
of being only partially 
clothed while in public 





















perience them more frequently than any Ne 
other class of people. Dreams of smells or 
and tastes come near the bottom of ing 
the list. As a (Continued on page 129) pr 





By ROBERT E. MARTIN- 









When you imagine yourself in the dentist's chair having a tooth pulled—and 
perhaps under very fantastic circumstances—the reason probably is that an 
unequal supply of blood to your teeth has started one of them aching, or that 
a small cavity is acting up. Feet tangled in the bedclothes may be responsi- 
ble for the dream in which everything goes wrong and you finally miss a train 
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WE DREAM 


common nightmares that visit our minds during 


given them by modern psychological experts 


Murder nightmares like the one pic- 
tured at the right often are the re- 
sult of heart or digestive disturbances 


isions 


have 
ectric 


The terrifying dream of falling may arise from noth- 
ing more serious than a slight sagging of the bed. 
Being chased bya wild animal is explained by some 
psychologists as being caused by the subject having 
1 subconscious fear of some person with whom he 
s unable to hold his own during the waking hours 


Next time you dream that you 


king in a snowstorm or do- 

¢ ttle arctic exploring, you 
probably will find when you wake 
that your body has been chilled 
by Raving the covers slip off, 
or perhaps that you didn't have 
enough blankets to begin with 





PLEASANT DREAMS? According to some experts, many of our weird visions of the 
night are the result of physical sensations that occur during sleep, which the mind 
tries to explain by inventing some amazing situation. To judge by his facial ex- 
pression and bodily contortions, the man in this picture may be imagining himself 
in almost any one of the predicaments represented by the photographs on these pages 








“Dentists Chair’ for Horses 
Aids Veterinarians 






A mule having a tooth pulled. The animal was 
strapped to the table while standing up, and 
then brought to a reclining position as at right 





, and other large 
animals is made easier by the use of a 
tilting operating table. The animal, 
placed beside the table when the latter 
is in a vertical position, is strapped in 
place by means of bands around its belly 


ENTAL work and tooth extraction 
for mules, horses 


and padded strips that hold its hoofs in 
place. Turning a crank tilts the table 
to a horizontal position. Special clamps 
fitted to the animal’s mouth keep its 


Overhead Trolley Supports Giant Teapot 





Piano, Radio, 
Phonograph 
Combined 


DESIGNED for use 
in small homes and 
apartments, a com- 


pact instrument 
just perfected by 
John Hays Ham- 


mond, Jr., noted in- 
ventor, combines a 





radio, phonograph, 
and piano in one 
unit. Loudspeakers 
mounted on the 
piano sounding 
board are said to 
provide unusual 
tone and volume 
for the reproduc- 
tion of radio and 


recorded music. 
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SUSPENDED on 
wires from a trolley 
that moves along on 
an overhead track, a 
giant teapot speeds 
up the serving of the 
beverage in hotels 
and restaurants. 
Cups are arranged 
in rows inside the 
track frame, as 
shown in the photo- 
graph at the left, and 
the pot is moved into 
position over each 
cup as desired. The 
apparatus is said to 
enable caterers, ho- 
tel employees, and 
other food dispens- 
ers to pour more 
than 150 cups of tea 
in ten minutes. 





John Hays Hammond, Jr., with his piano-radio-phonograph 


jaws open and allow the veterinary 
surgeon to work in greater safety and 
with more efficiency than was possible 
under older methods. 





Raincoat Includes Hat 


PROVIDED with a case which also 
serves as a hat, a new raincoat is flexi- 
ble and thin enough to be carried in 4 
coat pocket. Made specially for women, 
the coat comes in four colors. 





Car Mirror Measures 
Heat and Altitude 


ALTIMETER, thermometer, and a dis- 
tance gauge are built into the ends 0 
a new rear-vision mirror now available 
to motorists. The altimeter automati- 
cally registers altitudes from below se4 
level up to 8,000 feet. Gauge lines at 
the top center of the mirror aid the 
driver in estimating the distances o 
following cars. The accessory is i!lus 
trated in the photograph above. 
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Model Boats Race in 
New Electrical Game 


Vibrations cause toy 
boats to move along 
the model race course 
on this playing board 





PERENNIAL wheat which comes up year 
after year like asparagus is reported from 
a Russian laboratory. 














nN 
ie 
CODFISH have three times as many bones 
in their skulls as humans. 

WHY STOP AT o 

THE SKULL: 
TINY model boats move over a board move the diminutive craft toward the 
marked off as a race course in a novel finish line. Intensity of the vibrations 
rinary electrical game just marketed. .After can be regulated to accelerate or slow 


y and boats have been lined up at the start- down the boats’ speed. Current is sup- 
ssible ing mark, the current is switched on plied through a connecting cord plugged 


CAST IRON three times as strong as any and the base of the unit vibrates to into an electric outlet. 


previously known is reported from England. 


SHOES worn by city dwellers wear down Home-Workshop Fa ns Get Small Metal Lathe 


at the heels sooner than those worn by 
country dwellers. DESIGNED for metal- 
working enthusiasts, a 
small metal lathe has 
HARES/leave less scent on the trail during many of the features of 
the time they are raising young. an industrial machine 
| tool, scaled down for 


THATS BECAUSE | CANT = | the machining of small 
go ouT! y =D ie | work. Turning work up 
Wand : | to six inches in diam- 

eter, the lathe is made 


| 
| 
in two sizes, one accom- 
modating work twelve 








TEN THOUSAND sheep are being trans- inches and the other 
ported by air to remote government farms eighteen inches between 
in Russia, | working centers. The 
tool has sixteen speeds, 
MEDICINES , ; F V-belt drive, and roll- 
: cen ‘hb Mg Biage f p-! ae a | er spindle bearings. The lathe in use. It turns work up to six inches in diameter 
lat | plants are gathered. 
| Bien. Clamps Hold Spurs on Riding Boots 
h also GAS MASKS are given free with each 
is flexi- life-insurance policy issued by a company SPURS invented by William Seyfarth of 


ed in 4 in Rome, Italy. 
women, 


Phoenix, Ariz., are fitted with built-in 
springs that clamp on the heels of riding 
boots so that they may be quickly attached 
or removed. So simple was his idea that 
Seyfarth feared it would not be patentable. 
However, after application, he was granted 
the first patent on an invention of this type 
to be issued by the U.S. Government in thir- 
ty-one years. 


Dust Mask for Home Use 


MUSTA BE 
DA CHEESY, 
Poricy ! 








PEACHES release more heat while in cold 
Storage than pears or apples. 

















res SIGNS in New York City could be read F 
throuclh the 200-inch Mount Palomar tele- A CONVENIENT and in- 
le Scope residents of San Francisco, if the | expensive mask now on 
earth e flat. the market is handy for 
a dis- the home owner in re- 
ends 0! moving ashes and per- 
vailable SKIN ‘-om an average man’s body would forming other work in 
tomati- make « heet five and a half feet square. which dust causes dis- 
low sea comfort. The lightweight 
ines at le Fy ye ET mask, pictured at the 
aid the — right, is also useful in 
nces of a, Bs the home workshop to 
is i‘lus: William Seyfarth, of Phoenix, Ariz., dem- avoid dust while grind- 











onstrating his easily detachable spurs ing, sanding, or buffing. 
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Huge Streamline Ship To Cut Time for Ocean Crossing 


SLICING through the wa- 
ter at thirty-seven knots 
an hour,a streamline ocean 
liner proposed by French 
ship owners would cut 
down the time of a trans- 
atlantic passage to three 
and a half days. Plans call 
for a vessel more than 100 
feet longer than the height 
of the tallest skyscraper, 
and more than 300 feet 
longer than the largest 
vessel afloat. The prelim- 
inary sketch reproduced at 
the right shows some of 
the proposed streamline de- 
tails. The concealment of 
funnels is an outstanding 
feature. Sliding glass roofs 
will cover the upper decks 
of the ship. 
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Scrubbing brushes form the surface of this novel ski slide. 
They are laid with bristles up, as illustrated at the right 





Roadster Has Vanishing Top 


A DISAPPEARING top is a 
novel feature on a new 
model of a roadster of 
foreign make now on the 
market. When it is de- 
tached from the wind- 
shield, the top is rolled 


and strapped to its sup- 


porting arms. The 
car seat is then 
moved forward and 
the top lowered into 
the space behind by 
means of a special 
hinge arrangement of 
the top supports, as 
shown in the photo- 
graph at the left. 


Rolled up, the top folds 
back behind the car seat 





Preliminary sketch of a proposed streamline ocean liner. Smoke is discharged through vents at the stern 


Brushes Replace Snow 









on Ski Slide 


BRUSHES take the plac: 
of snow on a novel indoo 
ski slide recently opened t: 
patrons of a sports aren: 
in Germany. Thousands o: 
long-bristle scrubbin; 
brushes without handle 
were laid next to eac} 
other on the surface of the 
Slide and nailed down wit! 
their bristles extending up 
ward. The resulting su 
face is said to be almost 
perfect for skiing, the 
bristles being just elasti: 
enough to allow skis tu 
glide over them smoothly 
Instead of a long spike, ski 
poles used on the novel 
slide have circular brushes 
on the ends to provide a 
nonskid contact with the 
brush floor for use in 
climbing and turning. 








Knife for Yachtsmen 
Floats in Water 


CoRK sides on a novel knife for 
yachtsmen keep it from sinking if acci- 
dentally dropped overboard. The blade 
of the floating knife has a lock to hold it 
in position when open, preventing it 
from snapping shut when in use. 
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Rifle Barrel Becomes Bugle 


for Musical Stunt 


The musical rifle 
is played by blow- 
ing through it as 
if it were a bugle 


Model Boats and Buoys 


FITTED with ad- 
justable metal sails 
and removable spin- 
nakers, tiny models 
of Class J boats in 
a kit just placed on 
the market aid in 
teaching beginners 
the rudiments of 
sailing. Adjust- 
ments to be made in 
the sails and tiller 
for various winds 
and desired direc- 
tions are marked on 
the deck of each 
boat. Colored buoys 
and wind and tide 
ndicators complete 


» outfit. Learning fundamentals 


Electric Cigar Lighter 
Looks Like a Candle 


' made available, a cigar lighter 
gned to resemble a wax candle. 
ish-light cells are housed within 
n. When the lighter is lifted from 
se and its pointed tip pressed, a 
ignites the wick. Replacing it 
lishes the flame. 
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USING the barrel for a horn, an 


English musician can play bugle _ 


calls on a rifle. A trumpet mouth- 
piece is inserted into the muzzle 
and the bolt removed. The notes 
produced are shrill and piercing, 
but are said to be perfect in both 
tone and pitch. The originator of 
the idea is shown in the photo- 
graph reproduced at the left hold- 
ing the novel instrument in the 
correct position for sounding a 
bugle call. 


Teach Sailing Rules 


of tacking and “coming about" with the toys 


Man’‘s Legs Serve as 
Identification Card 


THEODOSIUS D. ROCKWELL, of Port- 
land, Ore., whose face is shown above 
and whose legs are shown below, says 
that he isn’t afraid of amnesia, or loss 
of memory. His legs are tattoed with 
his telephone and social security num- 
bers, and with his name and address in 
forty different languages. 


Wherever he goes, his legs will lead him home 


Fireless Tobacco Pipe 


SMOKE without fire is possible in a 
new pipe for smokers. An electric heat- 
er raises the temperature of the tobacco 
sufficiently to produce aromatic vapors, 
but not enough to make it burn. 


New Military Road Has Rail To Guide Trailers 


BUILT as an experiment near Rome 
by Italian army authorities, a new type 
of military road has a raised concrete 
projection running down the middle of 
it, as pictured below. By means of the 


The concrete 


special ramp, one truck can haul a 
number of trailers full of military equip- 
ment. Guide rods which fit as flanges 
on either side of the ramp keep the 
trailers in line, even on curves. 


t = . 


rail permits one truck to pull a train of six military trailers along the road 





Burrowing 
Under a River 


... HOW HUMAN MOLES 
DIG GIANT TUNNELS 


ERECTOR 
TUNNEL- SHELL 
INTO PLACE 


Cut-away view of an underwater tunnel 
in process of construction, showing the 
air locks, cutting shield, and erector arm 


Clay sliced out of 
the river bottom 
is spread upon the 
floor of the tube 
to serve as ballast. 
These workers are 
taking the chunks 
off a conveyor belt 


Sandhogs slicing 
the clay into big 
chunks as it pours 
backward from the 
crown shield. It 
is cut like cheese 
by drawing wires 
downward across it 


aE i ed , 
) SUPPLIES ENTER THROUGH 
“LOWER AIR LOCKS 


By ARTHUR A. STUART 


HILE bands blared and Army airplanes 

WV éronea overhead, a few weeks ago, Governor 
Herbert H. Lehman of New York and Governor 
Harold G. Hoffman of New Jersey dedicated the 
first tube of the new Lincoln 

Tunnel under the Hudson River. 





Like an immense angleworm of 
metal, with more than 3,000 seg- 
ments in its 114-mile-iong body, 
it links midtown New York City 
with Weehawken, N. J. Fifteen 
million cars a year, more than 4 
million a month, are expected to 
stream through the new tube and 
its twin, to be completed three 
years hence. 

Forty tunnels now burrow 
through mud and silt to carry 
automobiles and trains beneath 
the rivers which make an island 
of Manhattan, the heart of New 
York City. Nine of these tubes 
cross the Hudson, while the 
others link Manhattan with Long 
Island, on the other side of the 
East River, and with the main- 
land of New York State. The men 
whose lives of danger and dar 1g 
make these tubes possible are | heé 
sand-hogs, workers who labor 1D 
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A hand car loaded with materials being pushed out of 
in air lock into the tunnel workings. All men and equip- 
ment must pass through these compression chambers 


npressed air far down below mighty rivers. 
\t the moment when distinguished visitors 
and state officials were dedicating the Lincoln 


Tunnel, sandhogs, seventy-five feet to the north, 


were driving ahead through silt and clay, rush- 
ing to complete the second tube. The lives of 
these human moles depend upon the invisible 
factor of air pressure. For such underwater 
tunnels are not blasted through rock nor dug 
by hand. They are produced by “shoving blind’”’ 
through the ooze of the river bed. A crown 
shield, shaped like a giant cookie cutter and 
weighing nearly 400 tons, is forced ahead, a 
feet at a time, by a battery of hydraulic 

ks capable of exerting a push of 12,000,000 
nds. The air pressure, varied within the 
mber of the advancing tube according to 
lepth of the river overhead, holds out the 
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Badges like this are worn by all 
compressed-air workers when they 
are off duty, to insure proper 
care if attacked by “the bends’ 





at 


i; 


“ 7 


Sandhogs bolting together the metal segments that form the tunnel wall. The low- 
er picture shows the pneumatic wrench used to tighten the heavy bolts. At 
the left, a worker is gauging the movement of the shield to keep it straight 




































water and ooze while the thirty-one- 
foot rings are bolted in place to form 
the tunnel walls. 

Not long after the new tunnel was 
dedicated, I descended to the second 
tube, going “into the air” to talk to 
sandhogs and learn, first-hand, the haz- 
ards of their work. 

Before you step aboard the open ele- 
vator which takes you down to the air 
lock, within which the pressure is 
raised until it equals that inside the 
tunnel, a doctor examines your heart, 
lungs, and ears. Then you sign a green, 
printed form that releases the con- 
tractor from all liability in case of ac- 
cident or death. Finally, after you have 
slipped into khaki overalls, pulled on 
galoshes, and donned a protecting syn- 
thetic-resin helmet, you crawl after 
your engineer-guide through the small 


This steel chamber is about twenty 
feet long and eight feet in diameter. It 
suggests a huge locomotive boiler, 
studded with rivets and coated with 
red-lead paint. There are four of these 
locks in the end of the tunnel. Two are 
for materials, one for the workmen, 
and a fourth for emergency exit if the 
tunnel is flooded. 

The steel door clangs shut behind 
you. The lock operator moves a small 
lever and a hissing, deafening roar 
fills the chamber. Your eardrums ache 
with the mounting pressure. You swal- 
low, yawn, hold your nose, and blow to 
clear out the head passages and equal- 
ize pressure on the drums. A strict 
rule of the air locks is that the oper- 
ator must close the valve as soon as 
one of the sandhogs raises his hand to 
indicate he is “blocked up” or unable 











door that leads into the air lock. to clear out his head passages. This 
sometimes happens when a 

workman has a cold. Halting 

= whe the increase in pressure for 

t os ro nx a few moments prevents the 

» os, 2 rupture of an eardrum. 

S \ ¢ You watch the needle on 
aia ae | 7a te . the pressure gauge swing 
oe fi a. ? slowly past 5, 10, 15. At 16, 
\ FS mi the number of pounds above 
I} 1) } i normal atmospheric pressure 
/ lt ‘Se at which the sand-hogs are 
t = i working, the operator closes 
i i} MAD the valve and the door at the 
‘ i y - Pet F 2 ne! other end of the chamber 
H i | 2S eu ye opens. You step out into the 
i xl9 qute St twilight of the tube itself. 
ho 8 | sf Se e* ~? Dim electric lights reveal a 
Lo Ij eyed Y @ seemingly endless succession 
Hh ow WIS | Siesce & of rings, like the metal ribs 
Pw Ale ewes ¥ of a huge monster, curving 

x , \ Lecjes' y far above your head. They 

x4 sess 
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Manhattan Island, the heart of New York City, 
with the network of forty tunnels that con- 
nect it with New Jersey, Long Island, and the 
mainland of New York State. Thousands of 
cars, trains, and trucks flow into the city every 
day through the beds of the Hudson, East, and 
Harlem rivers by way of these steel tubes 





The “tunnel navigator’ 


sighting through his transit at 
a target 100 feet away, to make sure that the tube is 
following the exact line laid out for it on the plans 





rise higher than a two-story buildin;. 

The air presses against your fac: 
with a heavy, earthy smell. As yo 
pick your way down the great tub:, 
you discover curious things about tl 
effects of compressed air. 

You notice that the voices of ths 
men around you are nasal. Under hig 1 
pressures, your guide tells you, a! 
voices sound alike. You try to whistl-. 
Only the high notes are audible. At 
fifty pounds, you can neither whist!- 
nor whisper. A violin played in com- 
pressed air loses half its tone volum:. 
You notice that you breathe less fre- 
quently than when under normal pre:- 
sure. The explanation is the greater 
concentration of oxygen in the air. 

An eighth of a mile under the river, 
you come to the immense cutting 
shield that forms the steel nose of the 
tube. It is here that nine.tenths of the 
activity takes place. Sandhogs cluster 
around it like bees on a honeycomb. 
Each time the thirty superpower hy- 
draulic jacks, pushing against the iron 
frame of the tunnel, drive the shield 
forward, a ribbon of bluish clay streams 
back through an opening in the shield. 
Much of the river-bed material is shoved 
aside as the ‘cookie cutter’’ advances, 
but part of it enters the tunnel like 
toothpaste squeezed from a giant tube. 

Workmen with wires and shovels 
swarm around this clay ribbon. They 
slice it into smaller pieces which are 
tossed back and spread over the bot- 
tom of the tunnel to form ballast. Later, 
when the finished tube is lined with 
concrete, this clay is removed. Without 
ballast of some sort, the shell of the 
tunnel might rise, dirigible fashion, 


through the (Continued on page 121) 
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AMATEUR 
| Dare-Devils 


GIVE MOTOR-CYCLE RODEOS 






























riding standard American-made mo- 
tor cycles, a group of thirty-three amateur 
riders, all Los Angeles, Calif., business and 


\W EARING natty military uniforms and 


BY,, professional men, recently won for the 
ng United States the International Motor-Cycle 
he Trophy, emblem of world supremacy in 
he acrobatic riding. Organized two years ago 
ter under the sponsorship of Victor McLaglen, 
ab motion-picture star, these dare-devil ama- 
1y- teurs spend their spare time learning new 
on tricks and giving thrilling exhibitions of 
eld stunt riding in western cities. Their coveted 
ms world title was captured from a team in 
1d. Mexico City, which previously took it from 
yed the police team of London, England. 

eS, In addition to the international cup, the 
ike Victor McLaglen Motor Corps also holds the 
be. world’s record for live weight put on any 
els stock motor cycle. Fourteen men, with a 
ney total weight of 2,503 pounds, were pyra- 
are mided upon one machine, which had not 
ot- been strengthened in any way except that 
ter, its standard tires were 
rith Fourteen men on a motor cycle. inflated to 120 pounds 
out This stunt by the Los Angeles ail pressure. Exhibitions in- 
the club set a world's record for a clude not only acrobatic 
ion, live weight on a stock machine 


riding but also compli- 
cated evolutions per- 
formed with military 
precision by the corps’ 
formation drill team. 


C 


The “flying trapeze" as performed 
by the crack acrobatic team. The 
bar is supported by a steel pipe 
mounted on the rear carrying rack 


\+ 


k eight months of practice to 
Perfect this three-decked pyramid 
six men and two motor cycles 








The Victor McLaglen Motor Corps ea ; 
in parade formation, in its natty See. 
uniforms and with colors flying "Sy 
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Novel Machines Clear City Streets of Snow 


RESEMBLING giant prehistoric monsters, 
new machines recently put into service in 
New York City make short work of clear- 
ing streets of wintry drifts. Whirling 
blades in a hopper at the front of a power- 





Violin Body Made with 
Match Sticks and Glue 


MATCH sticks glued together with 
metal cement form the top and sides of 
a unique violin made by J. O. McCul- 
lough, of Tallassee, Ala. The tone and 
volume of the instrument are said to be 
about the same as those of an ordinary 
violin, and the novel material stands up 
well under the considerable strain cre- 
ated when the strings are tightened in 
tuning. 


Eye Winks Form Code 


A LANGUAGE of eye winks for paraly- 

victims has been worked out by 
Maurice Sciaky, of New York City, 
himself an invalid. Sufferers who can- 
not talk, write, or use the finger lan- 
guage of deaf-mutes spell out words by 
a code of winks denoting the various 
letters of the alphabet. 


S1S 
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ful truck bite into ice and packed snow, 
grinding it into fragments that are blown 
up a curved chute, 
the side of the street for later removal by 


means of trucks. 





Re 


to fall in neat banks at 


Light for Musicians 
Is Worn on Cap 


PINNED to the cap of a bands- 
man’s uniform, a specially de- 
signed flash 
music for playing at evening 
sports events or parades. A bat- 
tery contained in the unit fur- 
nishes current for about an hour 
of continuous use, after which 
it can be quickly replaced. 


light illuminates 





This light illuminates music at night 


Portable ‘Secretary’ Contains Typewriter 


INTENDED for use 
by traveling authors, 
business men, and 
students, a fitted 
case now on. the 
market contains a 
noiseless portable 
typewriter and all 
the accessories need- 
ed in writing. As 
seen in the photo- 
graph at the right, 
the front and sides 
of the leather case 
can be let down, and 
the lid contains pock- 
ets for stationery and 
files. The unit is 
fitted with fountain 
pen, pencils, erasers, 
scissors, magnifying 
rule, paste, a pocket 
for stamps, and a 
box for holding paper 
clips. 


Players learning to be 








Fitted writing case open, showing typewriter and handy accessories 





good automobile drivers with new game 


Traffic Game 
Teaches Rules 
of the Road 


IN ADDITION to pro- 
viding entertainment, 
a game recently intro- 
duced in Germany 
teaches players the 
latest laws governing 
motor traffic. On a 
board bearing a map 
of a maze of streets 
and boulevards, count- 
ers representing auto- 
mobiles, motor cycles, 
and other vehicles are 
moved in accordance 
with throws of dic 
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Student Takes Photographs of Bullets in Flight 


In the upper photograph, a bullet is seen 
at the instant of its striking the glass. The 
lower picture shows a bullet leaving a bulb, 
with finely shattered glass caught in flight 


How Francis B. Riggs, 
Jr., “stops a bullet 
with his camera as it 
smashes a light bulb 


USING only a conven- 
tional camera fitted with 
an F/4.5 lens, Francis B. 
Riggs, Jr., a young Har- 
vard University student, 
photographs bullets’ in 
flight by employing an in- 
genious flash apparatus that he made 
from old automobile parts, odd ma- 
terials from discarded radio sets, and 
pieces salvaged from an old razor. For 
one of his spectacular stunts, a .44 
caliber revolver held in a fixed mount 
is trained on an electric-light bulb set 
in the center of a table. Between the 
bulb and the gun muzzle, Riggs 
stretches a copper wire, which, when 


homemade apparatus to flash a brilliant 
light that lasts for about one millionth 
of a second, “stopping” the projectile 
as it enters the light bulb. The photo- 


snapped by the bullet, sets off the graphing is done in a darkened room. 


Home-Movie Lights Follow Camera 


FASTENED to the swivel top on a tripod, a novel photo- 
flood lighting unit just introduced turns automatically with 
1 movie camera as the latter is swung from one position to 
inother. Fitted with adjustable arms for holding the re- 
flector units, the accessory is light in weight and easy to 
ittach. The metal reflectors fold flat for easy carrying. 


Photoflood lights on adjusta- 
ble arms mounted ona camera 
tripod for making home movies 
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oo | ae Trailer Houses X-Ray Laboratory 
Ga} ah sng 2 

eets ~ , P. MOUNTED on a two-wheel trailer truck, a portable appara- 

unt- af . “af Ge eZ tus now in service is an X-ray laboratory on wheels. Used 

uto- —- a aay primarily for testing welds in pipes designed to carry live 

cles, : ™ steam, the unit contains complete X-ray apparatus including 
are = a shockproof tube, cables, and electrical transformer. With 

ance >: & the top jacked up and curtains hung at the side, the trailer 

ict can serve as a darkroom for developing photographs. 
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Lucien Littlefield, fa- 
mous character actor in 
motion pictures, put- 
ting finishing touches 
on his make-up for the 
réle of a villain in a 
recent film. The nose 
has been built up with 
molded artificial rubber 


] Using a new technique which he worked out for himself, Littlefield 
starts altering the contours of his face for a Chinese réle by ap- 
plying modeling clay around the eyes of a plaster model of his head 


NEW era in the development of make-up for stage 

and screen is forecast by the introduction of a 

rubber plastic material that has been adopted for 
make-up use by Lucien Littlefield, screen star 

who specializes in character réles. Employed in the manu- 
facture of gasoline-pump hose, printing rollers, and pro- 
tective coverings for electric cable, the rubber plastic, 
developed by Du Pont chemists, makes it unnecessary to 
resort to painful skin-stretching, padding, and other un- 
comfortable expedients of the type used by the late Lon 
Chaney when he made himself up for character parts. 
Photographs on these pages show in detail the various 
steps in fashioning and molding the rubber make-up, which, 
when applied to the face, is flexible enough to reproduce 
all the movements of the skin as the actor smiles, frowns, 
or portrays other emotions. 

The plastic is not appreci- 

PHOTOGRAPHS COURTESY OF ably affected by the oil in 
PARAMOUNT PRODUCTIONS, INC. grease paint and will not dry 


shin das ak ane ane ae 4 When the face is built up to the desired shape, plaster of Paris 
: : is put over it to form a cast. In this view, the actor is seen 
the giant studio lamps. On removing the plaster cast, which will be used in molding the rubber 
a full-size plaster model of 
his head, Littlefield applies 
molding clay, modeling the 
nose, cheek bones, eyes, and 
other features of the charac- 
ter he is to represent. From 
this he makes a plaster-of- 
Paris cast, lines it with a 
thin layer of absorbent cot- 
ton, and pours the liquid 
plastic into the parts where 
his normal features have 
been altered. When set, the 
rubber nose, cheeks, and 
other features are removed, 
applied to his face, and 
tinted to a flesh color. These 
are then smoothed out so 
that no dividing line shows 
where they join unchanged 
portions of the face. When 
Playing a different type of false eyebrows, mustache, 
character in another picture, and other make-up acces- yf Beginning the actual work of making up, the actor applies the 


he sports a new kind of nose sories are added he is ready molded cheek bones to his face. The material is flexible like 
to face the camera. rubber, but is not affected by oil, grease paint, or studio light 
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2 In the same manner, clay is put on the nose of the model and is 3 To reproduce the high cheek bones of an Oriental, this part of 
shaped by hand into the contours that the experienced actor con- the face is raised with clay. Here Littlefield is seen using a 
siders appropriate for the character he will portray in the new movie sculptor's tool to give the eyes the necessary slanting appearance 


Actor Many Faces surnrednce 


ro 


5 After a thin layer of absorbent cotton has been pressed into the Littlefield then removes 
mold, artificial latex is poured into the parts where the shape the molded parts from 

f the face has been changed. The liquid is left to harden in the sun the cast. The cotton placed 
. in the mold allows them to 

Mire : be taken out without trouble 


gh 


g Now the eyebrows go on. The artificial features look exactly like human skin 
when they are given a flesh tint. At the right, Littlefield is seen completely 
m.‘e up for his part, ready to step before the camera in the character of a Chinese 
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Plan of the proposed “artificial spa" that 
will give city dwellers the opportunity to 
enjoy the advantages of all climates and 
health resorts with little trouble or expense. 
In the central area, visitors can swim or 
bask in artificial sunlight on a beach of 
sterilized sand, while booths surrounding the 
main hall offer medicinal baths, mineral wa- 
ters, and various therapeutic treatments 


Drawing 
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* FILTERING PLANT CLEANSES WATER 
FOR SWIMMING POOL AND BATHS 
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KITCHEN SPA 






8 MINERAL-WATER 












ASCENDING TIERS OF 


STERILIZED AND STEAM-HEATED 
SAND ACCOMMODATE 2.650 
“SUN-BATHERS” LOUNGING 






*~ 
ILLUMINATED PANORAMA 


GIVES IMPRESSION OF 
OUTDOOR SCENE 






/ BENEATH ARTIFICIAL SUK ! tas 


Any Climate You Want 


ALL THE WORLD’S HEALTH RESORTS PUT UNDER ONE ROOF 


URATIVE baths of the world’s 
most famous spas, mineral 
waters from celebrated 


‘a’ Springs, and artificial climates” 
. {to match seashore and mountains are 


brought together in a monster “arti- 
ficial spa” designed by Dr. I. Gold- 
merstein of Paris, France, and Prof. 
Karl Stodieck of Berlin, Germany. 
Their plan would place all the benefits 
of expensive health resorts within 
reach of the inhabitants of large 
cilies, they told a recent meeting of a 
Scientific society in New York. 

‘he project calls for a circular, 
gliess-domed structure enclosing six 
ani a half acres, to be erected at a 
cost of $6,000,000 in the heart of the 
ci'y, and to be open to the public for 
two periods daily. Paying a small ad- 
mission fee and trading his street 
Clothes for a bathing suit, a visitor 
finis himself in a vast amphitheater 
ill minated day and night by artificial 
Su’ lamps. A few steps across a 
Sai dy promenade bring him to the 
ed: e of a ring-shaped swimming pool 
he:rly a quarter mile in circumfer- 
ene. After a swim, he may lounge 
On the sterilized, steam-heated sand 
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of a circular terraced island at the 
center of the pool, chatting with 
friends or enjoying the music of an 
orchestra while he basks under the 
ultra-violet lamps. A huge scenic 
panorama encircling the amphitheater, 
artfully lighted and painted with mov- 
ing clouds by a revolving projector, 
completes his illusion of an outdoor 
setting. If the feeling of a wet bath- 
ing suit detracts from his pleasure, 
“hot box’? compartments and ingeni- 
ous presses dry him and his suit al- 
most instantly. 

Booths surrounding this main hall 
offer the visitor the additional bene- 
fits, at charges depending upon the 
treatment, of medicinal baths of every 
description—with mineral waters, hot 
air, vapor, therapeutic lamps, and X- 
ray treatments. Air-conditioning mag- 
ic brings him the mellow climate 
of Florida or the dry air of Arizona 
and New Mexico, while he sips bottled 
Carlsbad water from Czechoslovakia, 
Vichy water from France, Saratoga 
Springs water from New York State, 
or sulphur waters from Virginia. 

Additional attractions include five 
gymnasiums, a movie theater, more 








than a mile of walks along which to 
stroll, and a running track for those 
mare athletically inclined, as well as 
sporting matches and other special 
diversions. 

A maze of machinery behind the 
scenes caters to the needs of the thou- 
sands who flock to the health and 
recreation center. No sooner does the 
visitor doff his street attire than his 
linen is whisked away by an auto- 
matic aerial conveyor—to be returned 
to him freshly washed and ironed, 
from a subterranean laundry, when 
he is ready to depart. Sand travels 
back and forth, by way of an electric 
car and hoist, between the beaches and 
a sterilizer capable of disinfecting 
several freight-car loads a day with 
superheated steam at 300 degrees. 

To overcome the disadvantage of 
hanging the quartz sun lamps at a 
great height, special chromium-plated 
reflectors multiply the effective illumi- 
nation fivefold. A “Schwedler dome,” 
an advanced architectural design of 
parabolic shape and great strength, 
solves the problem of providing a 
roof 600 feet in diameter and free 
from central supporting pillars. 


















Leg Splint for Animals 
IS NAILED TO THE BONE 


With the patient anesthetized, doctors place the 
stainless-steel pins in position to be driven into 
the bone. Previous examination with an X-ray 


Re: fractures that bring long suf- The animal firstis anesthetized. Fur fluoroscope has shown where they should enter 


This dog has had a broken bone set with the new splint. Note the extension bar 


fering to dogs and other small ani- is shaved from the leg, and two 

mals, and have made it necessary stainless-steel pins, pointing some- 
to destroy horses and cattle, now can be what toward each other, are driven 
mended successfully. Using an ingen- through each section of the broken 
ious splint of his own design, Dr. Otto bone. An adjustable bar grips the 
Stader, of Philadelphia, Pa., has saved pairs of pins and permits them to 
hundreds of valuable animals, maimed be drawn to the proper position to 
by broken bones, from suffering and allow the bone to set and heal. The 
death. The accompanying photographs animal can use the limb as soon as 
show how the humane operation is per- it comes out of the anesthetic. 
formed on the fractured leg of a dog. Later, the pins are removed. 
















ee *, 
















At right, the surgeon 
is drawing the pieces 
of bone together with 
the guidance of the 
fluoroscope. Below is 
an X-ray picture of 
the completed job to 
show the positions of 
pins andextension bar 























Blocks holding the two pairs of pins are joined 
with an adjustable bar that enables the surgeon 
to set the bone. Two of the pins hold the bone 
above the break, and the other two below it 






At the right, the splint is ap- 
plied to a bone to show how it 
works. It eliminates the need 
for a plaster cast, which in- 
terferes with circulation of 
the blood. The animal can put 
its weight on the broken leg 












With the pins driven down, a wrench is fittea 
to the extension bar, which operates like a 
turnbuckle to draw the blocks together. Pins 
are driven slantwise for greater holding power 
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This is the fastest tank 
running on endless treads 









N 


ew Loose-Leaf Book Has 
Built-in Paper Punch 


‘ONVENIENTLY located within the covers 
of a loose-leaf book, a punch now available 
makes it easy to insert additional sheets 
with holes properly spaced. When the sheets 
are placed on a line with the paper already 
in the book, a press of the thumb punches 
the holes as seen in the picture above. The 
punch may also be used independently of the 
ring book. 





Odd Police Emergency 




















Armored Tank Hits High Speed 


SPEEDING across open fields, negotiating ditches, 


DESIGNED for an- 
glers, a novel knife 
now on the market 
has a scale for weigh- 
ing fish up to twelve 
pounds. In addition to 
the scale, the knife has 
a large stainless-steel 
blade, a pair of scis- 
sors, a corkscrew, 
tweezers, and an in- 
strument for remov- 
ing hooks from the fish. 
The weighing scale is 
being demonstrated at 
the right. 


Invalid “Fed” Cigarettes 


BECAUSE a patient 
with two brokenarms 
was unable to hold a 
cigarette, authorities 
in a St. Louis, Mo., 
hospital devised the 
odd six-foot holder 
pictured at the right. 
A roommate lights a 
cigarette, places it 
in a hole in the end 
of the stick, and holds 
it to his friend’s lips. 
To raise his body for 
the purpose, he uses 
a support suspended 
above his bed, as 
shown. A nail in the 
end of the holder is 
used to feed the pa- 
tient candy. 


Pc -e demonstrating how they change tires for motorists in the new Lincoln Tunnel under the Hudson River 
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shallow streams, and swamps, an armored tank 
just completed for a British firm reached a top 
speed of more than fifty miles an hour in test runs. 
Said to be the fastest endless-tread tank ever con- 
structed, the vehicle is powered by a 435-horsepow- 
er airplane engine mounted in the rear. Only four 
feet high, the tank weighs approximately six tons 
and has eight shock-absorbing coil springs. 


Fish Knife Has Scales 








Fish-knife scale in use. It 
weighs up to twelve pounds 


on a Stick 





Hospital patient helping his roommate to enjoy a smoke 


Truck Aids Motorists in Tunnel 


A POLICE truck of nov- 
el design has just been 
placed in service in the 
new Lincoln vehicular 
tunnel under the Hud- 
son River between New 
York City and New Jer- 
sey (see page 52). The 
odd vehicle, shown in 
the photograph at the 
left, is fitted with fire- 
fighting apparatus, tow 
cables, tire-changing 
tools, and other emer- 
gency equipment. Police 
will change all flat tires 
that occur within the 
tunnel, as the heavy 
two-way traffic makes 
it dangerous for motor- 
ists to do the work. 
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Two-Way Radios Speed Switching of Long Freights 


The fireman in 
the cab, right, is 
listening over a 
short-wave radio 
to the voice of his 
conductor many 
cars from him 












Second short- 
wave system is 
placed in the ca- 
boose as below, 
to be used by the 
train's conductor 





reer 
°* eee” 






Antenna installation for the new radio 
system that speeds the switching of cars 


Youngster Gets “Wings” at Age of Four 


VALID until December 31, 2000, 
a novel airplane license recently 
issued by Australian air authori- 
ties entitles four-year-old Eric 
Morris to operate his homemade 
Hane ‘ “flying flea,’”’ shown in the pho- 
r ; dee tograph below. The diminutive 
ae craft, modeled after a French 
' plane, is fitted with a gasoline 
D2 a faby 190) . | engine of one and a half horse- 
a9 power that allows the young 
pilot to taxi it 
along the ground 
as fast as twelve 
miles an hour. 


aamngere oe 
~ 3 Ts 


vgenct | 
LICENCE a 
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The official private license is- 
sued to the air-minded youngster 





Four-year-old Eric Morris making twelve miles an hour along the ground in his plane 
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O EXPEDITE efficient handling of long 
freight trains, an eastern railroad is ex- 
perimenting with short-wave radio as a 
means of communication between the loco- 
motive and the caboose. Two-way sets in- 
stalled in the engine cab and in the rear car 
enable the engineer, brakeman, and con- 
ductor to eliminate the use of hand and lan- 
tern signals in picking up and shunting cars 
heading in or out of sidings, or performing 
other maneuvers required in handling long 
freight trains. 





Humidor, left, fills a 
pipe in one operation. 
Below, how it is used 







Tobacco Humidor Stokes 
Pipes Automatically 


TWISTING a knob on top of a novel humidor 
just placed on the market fills a pipe with the 
right amount of tobacco. The pipe bow! is 
held under a spout, as shown in the illustra- 
tion above, to catch the loose tobacco as it 
pours from the container. Besides furnishing 
just enough tobacco to fill the pipe, the dis- 
penser is said to tamp the tobacco so as [0 
permit the right amount of draft to ficw 
through the bowl. The humidor also serves 
as an ash tray, and has racks for holding 
pipes, cigarettes, matches, and other ac- 
cessories used by smokers. 
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This device ig- Two-Wheeled Car 


nites a powder 
fuse and gives 
warning to the 
worker using it 
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exX- 
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C0. Electric Fuse Lighter 
ter Makes Blasting Safer 
~ A PORTABLE electric fuse lighter re- 


cently introduced is expected to con- 
: tribute to the safety of blasting and 
ing dynamiting operations. In use, a fuse 


SPEEDING across open fields or body of the car has its center of 
along highways, negotiating ditches, gravity below the wheel axes to 


ars 


ong end is placed in the tool and two sharp streams, and swamps, a novel vehicle insure stability. At low speeds, steer- | 
electrodes are pressed into the fuse. designed by Glenn Bryant of Cleve- ing can be accomplished by varying | 
When a switch is thrown, current from land Heights, _ Ohio, runs on two the speed of the individual wheels, | 
he dry cells creates an electric spark that giant rubber-tired wheels as indi- while an airplane-type rudder sup- 
fog ignites the powder train instantly. Said cated in the drawing above. Sus- plements this method at high speeds. 
ised to ignite fuses under both wet arid dry pended on small guide wheels from A gasoline engine drives the wheels 
conditions, the lighter gives a distinct the mammoth rims, the streamline by means of a pinion mechanism. 
report to indicate that the fuse is lit. | = eo ye ea | 


Special Radio for the Blind Is Tuned by Touch 


Helen Keller, famous blind genius, explain- 
ing the new Braille radio dial seen at left 













A demonstra- 
tion of the 
use of the 
claw bar in 


































7 pulling spikes 
BS 

T "NING keys marked with 

Braille characters adapt a 

: radio of standard make for use 
lor 
we y ‘he blind. Instead of tuning New Claw Bar Pulls 
is n 1 set by a method of trial : : : 
vais in error, a blind person fin- Rail Spikes Easily 
it gers the Braille lettering on a FoR removing old rails from railroad 
ing ser os of keys until he locates tracks, a long-handled claw bar just 
lise the one representing a desired invented is said to pull the spikes with 
to st nn. Pushing this key auto- a minimum of effort. Also adapted to 
ow m ally tunes the set to the removing drift bolts, pile pins, and 
ves Sta'ion selected, by the method bridge bolts, the tool yanks them out 
ng emoloyed on a number of without bending them, even though 


they are headless or broken, according 
to the inventor. 


touch-tuning” radios now on 
the market. 
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Gasoline “Burns” Snow from Athletic Field 


GASOLINE, sprayed over the turf and 
ignited, was used recently to melt the 
snow and thaw out the frozen sod on an 
athletic field in Chicago, Ill. For badly 
frozen spots, an asphalt heater of the 





Suction Cups Revive 
Accident Victims 


ARTIFICIAL respiration to revive per- 
sons suffering from paralysis of the 
diaphragm as a result of submersion in 
water, electric shock, and other causes, 
is administered by a novel suction-cup 
device recently invented in Germany. 
Fitted with special handles, two rubber 
cups shaped like halved eggs are ap- 
plied to the chest of a patient lying on 
his back, as shown in the photograph 
reproduced above. Alternate lifting and 
releasing of the handles expands and 
contracts the diaphragm to simulate 
normal breathing. 
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Meter Keeps Record 
of a Car’s Speed 


AUTOMATICALLY recording the speed 
a car has been traveling each quarter 
mile, a new instrument would settle 
arguments between speed cops and 
motorists, according to its inventor 
Matt Niemi, of San Francisco, Calif 
Quarter-mile car speeds are permanent- 
ly registered by means of perforated 
markings on a moving roll of paper 
within the device. 








Records on the pa- 
per roll tell how 
fast a car goes in 
each quarter mile 
during its journey 





type used in road construction was also 
employed. Following the thawing pro- 
cedure, layers of straw were spread over 
the ground and covered with heavy tar- 
paulins until the field was to be used. 


New Electric Kiln Aids Amateur Potters 


CAPABLE of an interior heat 
of 2,000 degrees Fahrenheit, 
a compact electric kiln is now 
available for home firing of 
pottery and other ceramics. 
Molds are obtainable in a 
wide variety of sizes and 
shapes to fit into the 
small firing oven, 
which can be plugged 
into any electric out- 
let. With the electric 
kiln, it is also easy 
to bake a coating of 
colored enamel on 
the exterior surface 
of the finished prod- 
ucts. Heavily insulated, this kiln for making pottery uses house current 


Street Is 
Paved with 
Rubber 


ROADS made of 
rubber are now pos- 
sible with the devel- 
opment of a new 
composition materi- 
al that can be laid 
like ordinary asphalt, 
as shown at the left. 
Tried out recently in 
England, the rubber 
substance, when set, 
is said to be skid- 

P resisting, to reduce 
ae traffic noise, and to 
ee ie last as long as other 


Workmen applying the new composition material to an English street road surfacings. 
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Upside-down Boat Gets 
Acrobatic Christening 


ed 
Fer LAUNCHED upside down, a cabin cruiser re- 
tle cently built in Seattle, Wash., was christened 


by its sponsors while they hung head down- 
ward from a ladder scaffold. To simplify con- 
struction, the boat was built keel upward. 
After launching, the craft was righted, bailed 
out, and towed to a dock for the erection of 
its superstructure and fittings. The unusual 
photograph at the left was snapped just be- 
fore the cruiser slid down the ways. 


Camera Records Deposits 
















There's no waiting 
when depositors use 
the automatic teller 






Crayonlike Disks 
Resilver Slippers 


TOUCHING UP worn spots on 
women’s silveréd evening slip- 
pers is made easy by the new 
crayonlike disks shown at the 
left. When rubbed on worn 
spots, the disks deposit a thin 
layer of silver-colored pigment. 





Mechanical-Train Set 
Fits Inside Suitcase 


FITTING compactly into a small pig- 
kin carrying case, the diminutive 
odel railroad illustrated in the pho- 
graph at the right can be carried 
isily. The outfit consists of a spring- 
operated reversible locomotive, three 
ssenger coaches, tunnel, trees, track, 
enals, and other equipment. Elastic 
trips in the top of the case hold the 
tions of track and the model trees, 
while other. units are transported m 
he body of the bag. The locomotive 
equipped with a reversing switch, and 
about three inches long. The cars 
ent are of proportionate size, and the case 
ibout thirteen by fifteen inches. 

































CUSTOMERS of banks equipped with a novel 
photographic teller do not have to wait in line 
to deposit checks. After making out a deposit 
slip, the customer feeds it into a slot in the 
electrically operated machine, and then in- 
serts each check he wishes to deposit. Ingeni- 
ously photographed at the time of deposit, the 
items are entered by a regular teller at the 
close of business. Bank notes and coin de- 
posits are not handled by the machine. 


nr 


n 


h Tank Tows 
Army Platoon 


f of the tank, as 
uce sh wn in the _ photo- 
h. The maneuver is 
cted to speed up 


roop movements. For transporting ski squadrons speedily, the Russian army uses tanks to tow them, as in the photograph above 


on Skis 
of 
Os- LIDING over the snow 
rel- on skis, a platoon of 
ew : iers was towed by 
sri- 1 ank in recent winter 
aid msneuvers of the Rus- 
ait, S army. With their 
oft. ries slung on straps 
yin r their shoulders, the "* 
ber intrymen grasped am 
set, ro es trailing from the “a | Ss ~ | 
‘id- I 
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17 A French curve is (a) a shape dis- 
covered to be acoustically perfec: 
for violins (b) a drafting tool (c) 
banked turn in a road or railway (d 
a form of graph sometimes used fo- 
business statistics. , 


18 Rapidly moving pieces of machin- 
ery appear to stand still when 
they are viewed with a (a) stethoscope 
(b) stroboscope (c) horoscope (d) 
bronchoscope. 





19 The radiator of an automobile (a 

keeps the occupants warm in win- 
ter (b) makes the car easy to start in 
cold weather (c) helps to keep the motor 
from overheating. 


bered questions below. Write down the ‘etter . 
corresponding to your answer in each case, aid 
then compare your results with the lis! on page 
129. Add up your points for your rota. score 


How well do you know the language and the 
facts of science and mechanics? Here is cn 
entertaining way to test yourself. Try to select 
the single correct answer for each of the num- 


CONUNDRUMS , AND. 
I'M STARVING ! 





20 Wave traps are (a) machines to 








] A good thing to season meat with, 
at the dinner table, would be (a) 
potassium hydroxide (b) copper sul- 
phate (c) sodium chloride (d) bichlo- 
ride of mercury. 


Poliomyelitis is the medica] name 

for (a) hardening of the arteries 
(b) influenza (c) measles (d) infantile 
paralysis. 


3 Carnivorous animals (a) live in 
caves (b) eat meat (c) have four 
legs (d) can climb trees. 


Keen-edged tools like pocket knives, 
chisels, and plane blades are sharp- 
enec on (a) a touchstone (b) a Rosetta 
stone (c) an oilstone (d) a keystone. 


An escapement is (a) a jail delivery 
5 (b) the place in a dam where excess 
water overflows (c) part of the driving 
mechanism of a clock. 


In a historic demonstration staged 

by Otto von Guericke of Magde- 
burg, Germany, before Emperor Ferdi- 
nand III, two teams of strong horses 
were unable to pull apart (a) the first 
iron chain ever made (b) a Gordian 
knot (c) a pair of close-fitting copper 
hemispheres from which the air had 
been exhausted (d) an automobile tire 
and its demountable rim. 


Ruminants are (a) inhabitants of 
Rumania (b) remedies for rheuma- 
tism (c) animals like the cow. 


8 You should never (a) saw wood 
across the grain (b) touch an elec- 
tric-light socket while standing in a 
bathtub filled with water /c) light three 
cigarettes with one match (d) put oil 
in the crankcase of a motor car. 
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9 Litmus paper is (a) sensitized paper 
for making photographic prints (b) 
a modern substitute for sandpaper (c) 
a parchment-like paper for cooking 
vegetables (d) treated paper used in 
testing for acids and alkalis. 


10 Red corpuscles in your blood (a) 

fight germs (b) carry oxygen 
from the lungs to all parts of the body 
(c) clot the blood in a wound. 


1] Two pieces of machinery adjusted 

to run at exactly the same speed 
are said to have been (a) syndicated 
(b) syncopated (c) synchronized. 


12 If your car won’t run, the trouble 

may be in the (a) spark arrester 
(b) gasometer (c) ohmmeter (d) trans- 
mitter (e) carburetor (f) “B” battery. 


13 A Leyden jar is (a) a container 
for vacuum-packed food (b) a 
prized variety of pottery (c) a recep- 
tacle for liquid air (d) a device for 
storing electricity. 


14 What makes your feet try to use 

the floorboard as a brake, when 
someone else is driving, is (a) a con- 
ditioned reflex (b) deductive reasoning 
(c) an inferiority complex (d) an in- 
hibition. 


15 Plywood is (a) a very flexible 
wood that can be bent double 
without breaking (b) wood built up of 
several thicknesses glued together (c) 
an extremely light wood that is often 
used for building model airplanes. 


16 If ice cubes freeze together after 

you have taken them from the 
tray, you can blame it on (a) regelation 
(b) convection (c) sublimation. 


harness the power of sea waves 
(b) tuned radio circuits (c) accessories 
for a trap drummer. 


yA Hung from massive steel cables, 

the great Golden Gate Bridge at 
San Francisco is an outstanding ex- 
ample of (a) an arch bridge (b) a sus- 
pension bridge (c) a cantilever bridge. 


2 Nonsense syllables like “dal,” 
“bik,” and “‘noor’”’ have been found 
useful for (a) memory tests (b) help- 
ing poets to make lines rhyme (c) at- 
tempts to communicate with Mars. 


23 Antimony is (@) money paid to a 

divorced spouse (b) a brittle blu- 
ish-white metal (c) the opposite of 
harmony. 


24 A slide rest is used upon a (a) 
lathe (b) microscope (c) locomo- 
tive (d) plate camera. 


25 No first-class meteorological ob- 
servatory would be complete with- 
out (a) a marimba (b) a divining rod 
(c) a Bessemer converter (d) an ane- 
mometer (e) a hurricane deck. 


KINI 














4 Is 6 


y 
ANI 


You probably have used all these com- 
mon articles of hardware. Can you match 
each picture with its name from the list 
below? Turn to page 129 for the answers 




















brad wood screw escutcheon pin 
carriage bolt flat-head nail lag screw 
carpet tack stove bolt furniture glide 
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vhen 
cope 
(d 
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win 
t iz 
oto: see 
RUFFED 
S to GROUSE 
ae GO “CUCKOO” 
— IN THE FALL, 
MANY OF THEM 
sles KILLING 
. at THEMSELVES BY 
ex- FROM FOUR FLOWERLIKE ROSETTES AT EITHER FLYING STRAIGHT INTO WALLS, TREES, AND OTHER OBSTACLES! 
sus- END OF ITS BODY, THE SINISTER-LOOKING LARVA OF ANOTHER PECULIARITY OF THIS BIRD IS THAT WITH THE APPROACH 
ige. THE AUSTRALIAN STING MOTH provJects LITTLE OF WINTER IT GROWS SNOWSHOES—-HORNY, COMBLIKE PROJECTIONS 
BUNDLES OF BRIGHT-YELLOW POISON FILAMENTS ON THE TOES THAT #ELP TO SUPPORT ITS WEIGHT IN THE SNOW. 
Be THAT PRICK THE SKIN OF ANYONE WHO 
und VENTURES To TOUCH IT/ 
elp- 
at- ot - ad - ‘: : 
ad a 
oa A 4 - ‘ 
blu- meen ear: 
of hie , 
(a) 
mo- 
ob- 
ith- 
rod “ 
ne- WHEN AN ANIMAL #AS A HEAD AND CUD LIKE AN 


%, A BODY AND TAIL LIKE A HORSE, AND THE 
SLENDER LEGS OF A DEER-THAT'S GNUS/ 
IN REALTY THIS PARADOXICAL AFRICAN CRITTER 
IS AN ANTELOPE IN GOOD STANDING J 








THe MALE ELEPHANT, too, HAS A cRAzY SEASON! AT 

CERTAIN INTERVALS HE FEELS AN IRRESISTIBLE IMPULSE 

TO ATTACK AND DESTROY EVERYTHING IN peers 
MYSTERIOUS BERSERK FIT 1S CALLED “MUST 


i 


all 


AND HERE'S A FISH THAT 4 
BUILDS A Cocoon! 4... 
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THE LUNGFISH oF Arrica, 














4 .* South AMERICA, AND AUSTRALIA — 3 T= 
: ~ “es . INHABITS RIVERS THAT ARE OFTEN _ 
| ae : DRIED UP BY INTENSE HEAT. WHEN WHO WOULP THINK THAT & POOR SHRIMP couLd 
| THIS HAPPENS, THE ODD FISH BURROWS DEEP INTO TRAVEL 300 MILES IN THREE MONTHS UNDER ITS OWN 
THE MUD AND MAKES A COCOON WITH SLIME FROM HIS STEAM 2 YET THE U.S. BUREAU OF FISHERIES HAS 
| OWN BODY! BREATHING THROUGH A LITTLE VENT TO | BEEN TAGGING SHRIMPS TO SEE HOW FAR THEY => 
THE SURFACE, HE CAN LIVE A YEAR os =. ? RANGE FROM THEIR SUMMER GROUNDS, ANO 
OUT OF WATER, if NEED BE / oe ee te DISCOVERED ONE WITH THIS REMARKABLE — 
: =. eatin Pita Lake. DISTANCE RECORD / = = 
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RADIO RANGE. Built into a new 
electric range, a radio receiving 
set tunes in on the day's programs 


2S 





FRUIT JUICER 


Whole lemons, oranges, 
ond grapefruit can be 
placed in this device. 
A turn of the handle 
cuts the fruit and ex- 
tracts all the juice 


! TN 


we 


COCKTAIL SHAKER 
Shaped like an old-fash- 


ioned town crier's bell, 
this new cocktail shaker 
makes it possible to mix 
drinks with an easy, ring- 
ing motion. The beverage 
is poured from the hollow 
handle, as pictured above 





F ee ee eee 
Soar ES EN 


DICED VEGETABLES in an assortment for 
making fresh vegetable soup can now be 
purchased in one-pound cartons. The package 
has a window made of transparent materia! 


HANDLE OF IRON HOLDS CORD 
Specially shaped to form a reel, the 
handle of the electric iron at the left 
provides a handy place to store the cord 


STENCIL FOR BIRTHDAY CAKE. “Happy Birthday” 


messages are 


easily inscribed on homemade cakes 


by the use of the stencil set demonstrated above 


CLOTHESPINS 
OF RUBBER 


Made of a nonporous 
rubber, the novel 
clothespin at the right 
is said to be Sabena 


ble and more sanitary” 


than the conventional 
kind made out of wood 
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ee et NOVEL ELECTRIC 
eg HEATER. A ribbon 
af “i of metal, embedded 
; in an ornamental 
pattern ina panel of 
heat-resisting glass, 
is the heating ele- 
ment of the attrac- 
tive electric radiator 
shown at the right. 
Various designs and 
sizes are available 














be 
e 
* CURTAIN TIE-BACK. Pleasing drape effects are 
obtained by the use of this curtain clip. The cor- 

rugated back retains folds and prevents bunching 





TOOL SLICES AND 
CORES APPLES. An 
apple is sliced and 
cored in one opera- 
tion with the handy 
tool at the left. It 
is merely placed on 
top of the fruit and 
pressed downward to 
produce eight even 
slices as illustrated 





GUIDE FOR CUTTING 


Placed over fruits, vege- 
tables, and other foods, 
the novel device seen at 
the right guides a knife 
blade in cutting regular 
gments. It is specially 
seful for cutting oranges 


cane 


ey 29 





SPOON HOLDERS 


Recesses in the han- 
dles of saucepans hold 
the stirring spoons so” 
that they cannot soil 
tables or be mislaid 








CLOGPROOF SALT SHAKER 
A pivoted blade on this new salt 
shaker loosens caked salt and al- 
lows it to be scattered over food 


DYEING CARPETS 


is made easy by the 
use of a new color- 
fast dye that is ap- 
plied with a common 
scrub brush. The work 
can be done without 
taking up the carpet 





MARCH, 1938 71 








GUS SAYS: 


Stop Your Starting Troubles 


HE neat little office of 

the Model Garage 

seemed especially bright 

and snug to Gus Wilson 
that evening. Outside, Old Man Winter 
was indulging himself in what probably 
would prove to be his last serious tan- 
trum of the season. Gusts of snow, 
driven by a howling wind, swirled 
against the big front window. 

Tilting his chair back against the 
warm radiator, Gus tamped down the 
glowing tobacco in the bowl of his pipe 
and grinned across at his partner, Joe 
Clark, who, as usual, had his head bur- 
ied in a ledger. ‘In just about five min- 
utes,” he said, “that darned telephone 
is going to ring, and somebody’s going 
to say that he’s in trouble four miles 
down the road, and will we send the 
wrecker out and tow him in? And it’s 
no night for a pleasure trip!” 

“Well,” answered Joe, “that’s what 
we invested in a wrecker for, isn’t it?” 
His horn-rimmed glasses glittered as 
he looked up from the ledger. “Say, 
Gus—here’s a queer thing. You know 
that Henry Miller and George Knowles 
have cars of the same model, and that 
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By MARTIN BUNN 


they bought them at just about the 
same time. And they average about the 
same mileage—around 500 miles a 
month. Well, in the last year Miller has 
paid us more than twice—pretty near 
three times—as much for repair work 
as Knowles has. What’s the answer?” 

“The answer is that Knowles isn’t 
married to Mrs. Miller,” said Gus 
promptly. 

“Huh?” asked Joe. 

“Sure, that’s the answer,’ insisted 
Gus. “Mrs. Miller drives quite a lot 
while Henry’s busy down at his store, 
and she’s not what I’d call a competent 
driver. She’s one of those dames who 
slam a car around, and slamming a car 
around always gets into the repair bills 
sooner or later—generally sooner.”’ 

“Oh, women drivers aren’t so bad, 
any more,” said Joe. 

“T didn’t say that women are bad 
drivers—I just said that Mrs. Miller is 
a bad driver,” said Gus placidly. ‘Some 
women know how to handle a car as 
well as most men. There’s Peggy 
Knowles—she drives as much as Mrs. 
Miller does, and her driving doesn’t 
cost her father anything but just for 
the gas and oil. But Peggy’s been 
around this garage a lot—remember 
how she started coming over here for 
air for her bike tires when she was just 
a little kid?—-and being a smart girl, 
she’s learned quite a lot about cars. By 
the way, that sounds like that Knowles 
horn now!” 

Gus walked over to the window and 
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"Jack came in to dinner, and 
when we went out and got into 
it wouldn't start." 





looked out. “Yep, it’s the Knowles car, 
all right,” he said. ‘‘And it’s pushing in 
a cripple.” He pulled on his short over- 
coat, closed the office door carefully be- 
hind him, and slid open one of the 
garage doors. Snow drifted in onto 
the concrete floor as the Knowles car 
nudged the “cripple” gently into the 
garage. Then a young man wearing 
evening clothes and a frown got out of 
the first car, and a girl stuck her head 
out of the window of the other one. 

“This is Jack Simpson, Mr. Wilson,”’ 
she said, with a wave of her hand toward 
the frowning young man. “We're go- 
ing to a dance at the country club. 
Jack came in to dinner, and when we 
went and got into his car, it wouldn’t 
start. Dad’s got to have our bus to 
take mother to her club meeting. Try 
to get Jack’s car started for him, won’t 
you please, Gus? I'll be waiting over 
at the house, Jack—make it snappy, or 
we'll miss half the fun. Good night, 
Gus!” Her car backed smoothly out 
into the storm. 

Gus pushed the garage door closed, 
and looked at the frowning young man. 
“Got any idea what’s wrong?” he asked. 

“Of course!” snapped Simpson. “My 
battery has run down, somehow. Got a 
rental you can stick in?” 

“Yep, we’ve got rentals,’ grunted 
Gus. He got into the car and pulled 
the light switch. The lights came on, 
but rather dimly. Then he stepped on 
the starter. Nothing happened. 

“It’s the battery, I tell you!” snapped 
Simpson. “It’s been getting weaker and 
weaker for the past week. Put in a 
rental, will you, so that I can get going!”’ 

Gus looked at him steadily 
for a couple of seconds. Then 
he shrugged his big shoulders. 
“T’d hate to have Peggy Knowles 
miss her dance,” was all he 
said. He walked away, came 
back with a rental battery, 
and swiftly substituted it for 
the one in the car. “There’s 
your rental,” he said briefly. 
“T’ll have your battery ready 
for you any time after four 
tomorrow afternoon.” 

“Thanks!” said Simpson. He 
jumped into his car, and jerked 
the light switch. The lights 
flashed on. “That’s better!” 
he said. Then he kicked the 
starter. And again nothing 
happened. 

Gus grinned at him. “I’ve 
been in this business long 
enough to learn that befor: 
you start fixing anything it’s : 
good idea to find out what's 
wrong,” he remarked. ‘‘Hop out 
and I'll try to find out what's 
the matter with this job of 
yours—and to start her roll- 
ing before Peggy gets on the 
phone (Continued on page 131) 
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By Kendall Ford 


Y MEANS of electrically heated 
hotbeds, flowers and vegetables 
may be grown out of season at 
rates of growth that far surpass 

even the best results obtained by ordi- 
nary greenhouse methods. That is be- 
ause the heat may be applied to the 
soil at any depth and held at a con- 
stant temperature with a thermostat. 

A hotbed such as that illustrated may 
be built at surprisingly low cost. Odd 
sizes of salvaged lumber and sash 
frames may be used for the box, and 
the electrical equipment is inexpensive. 
In the writer’s locality (Los Angeles, 
Calif.) the cost of operation is less than 
that of a 100-watt lamp. The current 
consumption in maintaining a tempera- 
ture of 70 deg. under actual growing 
conditions over a period of one month 
was 20 kilowatts. At 31% cents a kilo- 

tt-hour, the cost for the month was 
only 70 cents. 

The heating unit covers an area of 
about 16 square feet, but the size of 
the hotbed will be determined by the 
Sash available. The writer obtained one 
3 by 4 ft. from a salvage lumberyard. 
The height of the box may vary, but 
Should have a slope not less than that 
Shown in Fig. 22. Use well-seasoned 

id, fasten the pieces with screws, 

reénforce the corners with sheet- 

al angles. 

he thermostat is built around an ele- 

t used in chicken brooders and in- 
cuvators, which may usually be ob- 
‘d from dealers in poultry supplies 
60 cents or less. These units con- 
Sis. of hollow brass disks or wafers 
aining a chemical that expands 
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Plants sprout up like magic in this 
hotbed, which is electrically heated. 
A thermostat controls the temperature 
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The bottom of the box is covered with wire mesh 
or screen after drainage holes have been bored 


—— ae a. 
END OF RESISTANCE WIRE DOUBLED BACK 


AND TWISTED 
Fig. 20 Fig. 19 





= 7 
1p 4 METAL ANGLES 
A RUBBER pTUBING 






~SCOPPER 
~ i. 
; ee 
— 


A layer of soil about | in. deep is spread in the 
box, and over this the heating cable is arranged 


The general arrangement, details of 
cable, and how wire is tested for a 
"ground." For clearness, the lower 
figure numbers have been reserved 
for numbering the thermostat parts 
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when heat is applied. They may be ob- 
tained with either plain or threaded 
center studs. The latter type is easier 
to assemble. 

The element support is a piece of 
pipe, Fig. 1. Drill, tap, and cut a flat 
piece of 3/16-in. metal to shape as in 
Fig. 2. The saw slot is for varying the 
tension on the adjusting screw. Thread 
and shape a piece of %4-in. metal rod 
as in Fig. 3, and tap one end to fit the 
threaded stud on the element. If the 
element has a plain stud, the hole may 
be drilled to fit and the two soldered to- 
gether if care is taken not to melt the 
solder on the element. 

Mount the element support on a wood 
base, Fig. 14, with a 3 by 3/16-in. ma- 
chine screw. (The complete thermostat 
assembly is shown in Figs. 15 and 16.) 
Cut the scale holder, Fig. 5, from No. 
20 gauge sheet metal, and drill \%- 
in. holes where indicated. Cut a thin 
tin pointer as in Fig. 4, bend and 
drill, and bolt to the scale holder. 
Place a washer back of the pointer 
so that the point will clear the tem- 
perature chart when it is bolted in 
place. Solder the holder to the ele- 
ment support arm, Fig. 2, so that 
the right-angle section of the pointer 
will rest on the rounded end of the 
adjusting screw, Fig. 3. 

Cut and drill a piece of No. 26 
gauge spring brass or phosphor 
bronze as in Fig. 6. Shape two silver 


contacts as shown in Fig. 7. These 







The thermostat unit is built around 
an inexpensive, wafer-like element 
used in chicken brooders and incuba- 
tors, which expands greatly if heated 
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contacts may be from \% to 3/16 in. in 
diameter, and the silver rod for mak- 
ing them may be obtained from a local 
jeweler for a few cents, or ignition 
breaker points may be used. Solder one 
contact to the spring strip, Fig. 6, and 
the other to the end of a threaded rod, 
Fig. 9. 

Drill and tap a piece of %-in. square 
metal, Fig. 8, and mount it on the wood 
base with a No. 10-24 machine screw. 
Secure the contact strip, 
Fig. 6, to the square post 
with No. 4-40 machine 
screws. Cut a piece of 
5/16 by 1-in. metal tubing 
for the adjustable contact 
support, Fig. 10. Prepare 
a piece of %-in. square 
brass as in Fig. 11, and 
drill and tap it. Mount the 


Right, the thermostat element is 
calibrated by comparing it with 
an ordinary thermometer at vari- 
ous temperatures. The scale is 
marked on cardboard as shown in 
Fig. 16 of the drawings below 





two pieces on the wood base with a No. 
8-32 machine screw. 

Drill a piece of %4-in. round fiber, % 
in. long, to fit the lower stud of the 
thermostat element. Provide two ter- 
minal screws in the holes indicated in 
Fig. 14, and make connections as shown 
by the dotted lines. 

Secure white cardboard to the chart 
holder, Fig. 5, and mark in equal divi- 
sions 1/16 in. apart as in Fig. 16. Place 
















































as | a 3 . 
; A, - 90 
g eo “ 4 Ze 
iS ‘£8 , - 
14 F ™ by 8. = 
' = — 

1 | i tH SOLDERED. = 60 
i 3) i ~ oN LE Se 
! i * 8 (3) 
ta Fig. 13 , _ 
. TAP TO FIT THREADS | oO = ‘© 
Fig. ON CENTER STUD OF rE 
THERMOSTAT ELEMENT || 












































—1 iN 
Fég. 15 Fig.16 
an rs 6é—— TP %'U.S.S. THREAD 
2 t — SAW THREAD wy 
mie :; "eit SLOT “% 7 Ye! ORILL 
2% 
Yorut Fig. 2 » 





t 


% 
? 
a 

































































“ 5 
i i | ¥," ~ 
BEND TO qq ¥ 1.4 y, % = - 4% ' 
RIGHT ANGLE ~' 78 Fig.3 ~TAP TO FIT THREADS Fig.5 
x" Fig. 4 ON CENTER STUD OF 
dade SP THERMOSTAT ELEMENT 
+'- SILVER CONTACT —'4~=j +4 be Vg" Fig.7 & 
; = fe) zh SILVER 
Fe = Fig.6 o| = CONTACT 
NT 
~ = on POI 
re a PART NO-4 
“ TAP 4-40 HOLE FOR x 
ata a 7 ae MOUNTING ‘= 
ASF T PART NO.8 - 
sor eh 4 TyRe4 14 — 
whe \ ' = | 
fl \ HOLE FOR ® 
a 10 \ HOLES FOR 
7ig.8 Fig.9  pritt FoR (ee = ar teen 
‘a . J SILVER CONTACT Sew 
ay 7% ral 
ie a Rit 
DRILL _ oTAP {0-24 
He =e 1%M—e] © THREAD 
it eS 
~ Fig. ] f WOOD BASE 4," DIA. Fig. 14 


POPULAR SCIENCE MONTHLY 


pre 
bra 
the 


hou 





~~ - + OD 


ct 





CONDUIT- PIPE 
BUSHING 
/ 


BOX 
































DE 
er BOx 




















GALVANIZED 
THERMOSTAT 


CAN 








‘ ¥4' CONDUIT nite?” 
Fig.18 


The thermostat can, conduit, and receptacle; and, at right above, the wiring diagram 


the wafer unit in position so that the 
fiber will just rest on the contact 
spring. With the exception of the 
spring contact strip and the contact 
points, all the metal parts may be ei- 
ther brass or iron. 

When the thermostat has been as- 
sembled, it may be calibrated with the 
aid of a thermometer. Adjust the con- 
tact screw so that a slight turn of the 
cylindrical element will barely open the 
contacts, and note the temperature 
reading of the thermometer. Mark the 
temperature on the cardboard directly 
opposite the pointer. Place the unit and 
thermometer in various locations hav- 
ing a range of temperatures at which it 
is desired to operate the hotbed, and 
record the temperatures on the chart. 
Under normal conditions a temperature 
range of 60 to 80 deg. will be sufficient. 
If the bed is to be operated as a so- 
called “cold frame,’’ in which the ther- 

tat is set to operate at a few de- 
grees above the freezing point, the cali- 
bration may be easily carried down to 
the lower temperatures. 

Make a galvanized metal can to 
house the thermostat, as shown in Fig. 
17, and connect the can to a metal elec- 
trical outlet box with a piece of '%-in. 
conduit as in Fig. 18. Provide a short 
piece of pipe in the back of the outlet 
box to carry the supply wires through 
the hotbed wall. The pipe between the 
thermostat can and the outlet box should 
be of sufficient length to allow the can 
to be installed in the center of the hot- 
bed, although this should not be done 
unti! the heating cable is in place. 

For the heating cable, 25 ft. of 4-in. 
copper tubing, 30 ft. of %-in. asbestos 
tubing, and 35 ft. of No. 30 nichrome 
resistance wire will be required. The 
opper tubing may be obtained in one 
plec in automobile accessory stores, or 
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in shorter sections at automobile 
wrecking yards. Thread the re- 
sistance wire through the asbes- 
tos tubing, taking care to avoid 
kinking the wire. If a heavier 
wire is threaded through the as- 
bestos tubing first and used to 
draw in the smaller wire, the job 
will be quite easy. Then thread 
the resistance wire and as- 
bestos tubing through the 
copper tubing, but secure 
the end of the asbestos 
tubing so that it will not 
unravel. 

Double back the ends of 
the resistance wire and 
twist together so that the 
length of wire extending 
beyond the copper tubing 
will be a double strand as 
in Fig. 19 (on the open- 
ing page). This is to pre- 
vent the wire from heat- 
ing between the end of the 
copper tubing and _ the 
point where it is attached 
to the plug cap. While the 
ends of the resistance wire 
are being twisted, the wire 
may be drawn partly out 
of the tubing, then pulled 
back. Care should be tak- 
en that the free end of the 
twisted wire does not pro- 
trude through the asbes- 
tos tubing and cause a 
“ground.” As a precaution, it is advis- 
able to test the cable as in Fig. 23. If 
the lamp lights, it indicates that the 
wire is touching the copper tubing. 

If short sections of copper tubing are 
used, the ends should be reamed as 
shown in Fig. 20 and joined with a 
sleeve, Fig. 21. The joints must be per- 
fectly water-tight. 


YOU CAN GET A NEW THRILL FROM GARDENING 


BY CONSTRUCTING AN ELECTRICAL HOTBED ... 


CURRENT IS CONSUMED ONLY FOR A SMALL PART 
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JF EACH DAY, SO THE EXPENSE IS NOT GREAT 











The can containing the thermostat 
is placed in the center of the 
hotbed with its upper part above 
the earth, as shown below. The 
cover may be lifted off when nec- 
essary to adjust the thermostat 














Bean plants four days after the seed had been placed in 
the box. In nine days the plants were almost 8 in. high 


Bore drainage holes in the bottom of 
the box and cover the bottom with a 
layer of wire mesh or screen. Place a 
layer of soil 1 in, deep and lay the cable 
as shown in Fig. 22. The parallel 
strands of cable need not be brought 
closer together than 6 in. and may be 
separated farther to cover areas up to 
16 square feet. 

Install the metal thermostat can and 
metal outlet box and connect as shown 
in Fig. 24. Before placing the thermo- 
stat in the can, set a disk of fiber or 
thin, dry wood in the bottom of the 
can for insulation. 

In locations where temperatures run 
exceedingly low, insulation in the form 
of layers of newspaper around the box 
will aid materially in reducing the 
amount of current required. The soil 
may have a depth of from 6 to 8 in. 
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Piano Wire Splits Lead Pipe 
in Straight, Even Line 


SPLITTING lead pipe on a straight line is never an easy 
task, but it can be neatly done with a piece of piano wire 
about 10 in. long. Form a loop in each end of the wire. 
Two pieces of cord slightly longer than the pipe to be 
split are also needed; tie one of these in each loop of 
the wire. Thread one cord through the lead pipe, place 
the other on the outside, and bring the ends together at 
the upper end. See that the piano wire is properly 
aligned. A steady pull will then cause the wire to cut 
the pipe evenly. A mark can be made, if desired, and the 
cutting wire guided along it by the direction of pull. 
The smaller the wire, the easier it will cut the pipe, 
and in no case should it be larger than music wire 
No. 4.—-RAY BLAIN. 


Rack for Holding 
Table-Tennis 
Paddles and Balls 


A HOLDER for table- 
tennis paddles and balls 
may be made as illu- 
strated from scrap lum- 
ber and an old broom 
handle. The pieces of broom handle are spaced just far 
enough apart to permit the blades of the paddles to slip 
between them easily. Cotton mosquito netting, if 
A steady pull causes the stretched on light frames, makes cheap but excellent 
thin music wire to cut backstops and side walls for table tennis and does not 
evenly through the lead cut off ventilation.-BERTRAM BROWNOLD. 








Water Glass Hung on Peg 
for Sanitary Reasons 


HANGING a 
drinking glass on 
a wooden peg as 
shown rather than 
standing it on a 
shelf has. several 
advantages. The 
glass drains well; 
the rim does not 
come in contact with anything as it 
would if inverted on a shelf; and no dust 
can settle in the glass as would be the 
case if the glass were placed open end up. 





CUTTING tenons on the circular saw, Note that the underside of the base 
especially on the ends of narrow and is grooved to take two cross slides 
comparatively thin furniture rails, is of 3/16 by % by 41'%-in. oak and 
an operation that troubles many ama- _ slotted directly over the grooves so 
teur woodworkers. Since the guard has__ that the slides may be adjusted with 
to be removed from the saw and the’ bolts and wing nuts as _ required. 
stock held in a vertical position, there Running lengthwise along the bot- 


is a certain element of hazard not pres- tom is a strip of cold-rolled steel to 
ent in ordinary work that is held flat fit the groove in the saw table—in 
on the saw table. my case 3/16 by 12 in. Countersunk 

Excellent tenon-cutting jigs are sold, holes are drilled in this for the stove 
but a substitute can be devised if neces- bolts, which then pass through holes 
sary. in the oak cross slides and through 

y Pre strated isoneI made years _ the slots. By loosening the wing nuts, 
ago and sti. use every day in my shop. the cold-rolled steel slide can be 
It can be made any convenient size. moved sideways to give any required 


That shown will serve for tenoning depth of tenoning cut. Always be 
stiles and rails up to 5 in. wide and up- certain that the work is securely 
to 214 in. thick. clamped.—B. P. SEWARD. 
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New Target Game Uses 
a Captive Dart 


‘‘WIGGLE DART,” an entertaining marks- 
manship game, has a captive dart in- 
stead of the free type. The construction 
is made clear in the drawings above. 
The bullseye of the target is painted red, 
the next ring white, the third blue, and 
the last white. You may have to re- 
place the target from time to time. 

The object is to stick the red bullseye, 
which is far from easy to do. The index 
finger is placed in the dart cup so that 
merely the tip touches it, and the whole 
game is held up with the fingers of the 
other hand by means of the pocket or 
slot in the base. Players may give 
values to the various rings and keep 
score.—-DONALD W. CLARK. 


Grindstone Watered 
by a Felt Roller 


WATER is supplied to this 
grindstone by a felt-covered 
wooden roller held against 
the stone by the tension of a 
light spring. The felt is 
fastened on the roller with 
brass or copper tacks. The 
bracket that holds the device 
is stapled to the frame in 
such a position that the roller 
runs in a trough of water as 
shown.—NoORVAL WRIGHT. 


Adjustable Jig for Tenoning on a Circular Saw 
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» Off-Center Turning 


A tricky way to use your lathe for ornamental 
effects that can be obtained by no other means 







































A mahogany disk is turned 
to fit the recess and 
mounted as at the left. 
Then the base is divided 
into six parts with the 
index head. Below, the 
off-center wooden chuck 
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The base for the mahogany candlestick illustrated below is first turned 
on a faceplate and recessed in the center to whatever depth is desired 


ed | By HOWARD R. HEYDORF © { 


r 
ASES, trays, and many kinds of spindle ‘ 

this turnings may be ornamented by what is 

ered best described as ‘off-center turning.”’ It is 

ainst a tricky but simple method, the secret of 

ot a which is made clear in the accompanying illustra- 

t is tions of a mahogany candlestick. 

with The base was turned and recessed, and a disk 

The of the same wood made to fit. The two were 

wwiee mounted together as shown, and the rim divided 

e in into six divisions. A heavy block of 

oller wood was then centered on the face- ¥ gi ce 

rT as place, and another thinner piece jig- — . ia 


After each hole has been bored, the base is re- 
volved and clamped so another hole may be made. 
The center disk serves as guide and depth gauge 


:. sawed to contain the base and screwed 
on in a position to hold the base the 
required distance off center. (When it 
is not desirable to hold the base and 
lisk in place with a carriage bolt, they 
may be secured by a strip of wood 
lamped across their face and held by 
bolts.) A line is drawn 
hrough the center of the 
base and the center of the 
lathe for aligning the arcs, 
Which are bored at low speed. 
f arcs have to be formed 
mn the outside of a turning, 
the wooden chuck itself is 
used as backing block. 
The candle socket was 
first turned in the regular 
manner, then divided as in- 
icated, and the rims turned 
center. The point where 
h dividing mark inter- 
ed the small circle (%4 
in. in this case) was used 
4S the center for each arc. 








The candle socket is first turned in the c ; 
way; then a circle is marked on each end ana uivided 
to establish the off-set centers for turning the rims 


Left, how the turning was marked before the step 
above. If the whole spindle is to be shaped, which 
is much harder, draw the divisions all the way along 
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Clothes Hamper, Sewing 


ODERN clothes ham- 

pers are far differ- 

ent from the plain, 
homely baskets and cabi- 
nets of the past. They have 
developed into regular 
pieces of furniture. In the 
illustration at the left and 
the working drawings be- 
low is shown a hamper of 
this type. 

Another way to utilize 
the same general design 
would be in the construc- 
tion of a capacious sewing 
cabinet or as a dressing 
table. Suggestions for these 
two pieces are given in addi- 
tional perspective sketches. 

In the clothes-hamper de- 
sign, the opening for the 
clothes is at the top of the 
front, leaving the top fixed 


THREE UNIQUE MODERN PIECES DEVELOPED FROM ONE 


The case is constructed of five-ply fig 
plywood, 4% in. thick, which gives light 
ness combined with strength. Moreover 
a minimum of labor is required in fip 
ishing, as the surfaces of the plywog 
come ready sanded. 

The method of construction may eagj- 
ly be worked out from the drawings 
and list of materials. When you are cer. 
tain all parts fit well together, take 
them apart and assemble with glue, 
The use of casein glue is advised be. 
cause of its slow-setting quality, fo 
quite a time may elapse before the 


assembling can be completely accom. 
plished. As so much end grain is jn. 
volved in gluing plywood, it is best to 
apply two coats of glue. Go over all 
joints before the assembly is started, 


and glue each joint a second time as it 
is being put into place. Fill all cracks 
and build up any chipped places with 
wood composition or a mixture 


3A 





of glue 
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and available as a shelf for and sawdust before enameling or lac. 
toilet articles. The small quering.—DONALD A. PRICE. 

rounded shelves at the sides : 

are convenient for holding a a [ 
variety of articles. 


Of such striking modern design is this plywood clothes 
hamper that it serves as an attractive piece of furni- 
ture. It may be used in either a bathroom or a bedroom 
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Working drawings of hamper with pdrts numbered to correspond with list of materials. Two other 
designs are shown—a dressing table (with one drape omitted for clearness) and a sewing cabinet 
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Half Gront Elevation 


4 Cabinet, and Dressing Table 


3ASIC DESIGN...AND OTHER PLANS FOR BUILDING FURNITURE 
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Assembly views of the end tabie, which has a semicircular top and three legs. 
Details of bracket, joint between back rail and legs, and top are also given 


Decorative Walnut End Table Has Legs 
Turned in William-and-Mary Style 


ATTERNED after furniture of the 
Pedineheaa-dnede period, this walnut 
end table gives the amateur cabinet- 
maker an opportunity to turn three 
characteristically beautiful table legs. 
(For hints on making duplicate turnings, 
see P.S.M., Dec. ’37, p. 94.) 

The following are needed: 1 pc. 1 by 
14 by 36 in.; 3 pc. 2 by 2 by 24 in.; 1 pe. 
1 by 4 by 24 in.; 1 pe. 1 by 1 by 30 in, 
and 1 pe. % by 4 by 36 in., all walnut; 
also 3%-in. dowels, glue, screws, and fin- 
ishing materials. The cost in the writer’s 
case was slightly more than $2. 

First dress down those parts of the 
legs at the top and near the bottom 
which are to remain square. Make them 
114-in. square as shown. Next glue the 
two % by 2 by 2-in. blocks to opposite 
Sides; then, after the glue has dried, 
joint the edges and glue on the other 
blocks. Center both ends and turn in 


u LIKE any of the ordi- 
lary types ot maga- 
zine racks, this one consists 
of sx radiating leaves of 
thin wood held together by 
Scro|\-sawed pieces glued in 





grooves near the end of 
the leaves. 
T two horizontal leaves 
Sho d be in one piece 15 
by -4 in., and the other 
f re fitted to its center line and secured 
by ) ornamental rosettes. The whole as- 
. y is tied together by thin screws or 


sh, 


iat B, and (Continued on page 


'H, 1988 


A Magazine Rack of Paddle-Wheel Design 


‘al: into each leaf through the rosettes as 
113) 


the lathe in the usual way. The profile 
of the leg design used by the writer has 
been drawn in such a way as to avoid a 
multiplicity of dimensions. The light 
lines, which represent 14-in. spaces, are 
a sufficient guide. Turn the stretcher 
spindles from 1-in. square stock with 
14-in. dowels at each end. 

Cut the top and other pieces to shape, 
rounding all edges. Waste material from 
the top furnishes the stock for brackets 
and leg blocking. 

Assemble the table by first doweling 
together the back legs, apron, and long 
spindle. Glue the front leg and short 
spindle in place and screw the 1-in. flat 
curved rail to top of legs. Fasten the 
brackets by screwing down through the 
rail. Screw through brackets into legs 
and fill the holes with walnut plugs. 

Sandpaper thoroughly and stain, fill, 
and varnish.—NEIL NELSON. 
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two turned spindles used as stretchers 


























































How the leg block is prepared, a half 
pattern of the leg, and drawings of the 
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A heavy-duty, adjustable stand made mainly 
from junked auto parts and a piece of pipe 


IGH-GRADE drawing stands are 
LH expensive to buy, but it is possible, 
by using a little ingenuity, to make a 
substantial, adjustable, all-metal table 
from old auto parts and other materials 
obtained at a junk yard. The construc- 
tion will depend to some extent upon the 
available materials. In the example il- 
lustrated, long-discarded model-T Ford 


Sticks of Rosin Start 
Blaze in Fireplace 


For starting a fire with green or wet 
wood or when only logs are available, 
either in the home fireplace or at camp, 
good use can be made of a fire lighter. 
This consists of a short length of '4-in. 
rope incased in rosin. The rope acts as 
a wick and is fed by the rosin to pro- 
duce a roaring blaze, which quickly ig- 
nites the wood. 

The sticks, or starters, are best made 
by bending sheet metal to form a series 
of molds, as shown below. Place a 
length of rope or heavy string in each 
mold and pour in molten rosin. The 
starters will be enhanced in appearance 
if Xmas tree snow (powdered mica) is 
mixed with the rosin, or the surface of 
the rosin (not the molds) is dusted with 
aluminum powder immediately before 
pouring.—R. W. 





parts were used—a flywheel, a drive- 
shaft housing, two windshield brackets, 
and a steering wheel. In addition, it 
was necessary to get a piece of pipe 1% 
in. in outside diameter and about 24 in. 
long, two bushings, bolts, and a few 
miscellaneous items mentioned later. 

All parts were thoroughly 
cleaned and buffed. A 20-in. 
length was cut from the large 
end of the driveshaft housing 
B. Flywheel A was slipped over 
this and bolted in place. Holes 
and indentations in the fly- 
wheel were filled with spot 
putty or plastic composition 
wood. 

Ring C was shaped from 1- 
in. wide strap iron and welded 
in place along with bushing D. 
The inside diameter of the 
bushing is just large enough so 
that pipe EF can slide freely up 
and down. The wheel bolt used 
for height adjustment was 
taken from an old clothes 
wringer, the original 
threads being removed and 
substituted with the S.A.E. 
type. The ring C was used 
mainly to give depth to the 
threads. It was drilled and 
tapped for the wheel bolt. 


Cutting Paper Patterns 
for Sheet-Metal Work 


DRAFTING accurate patterns for sheet- 
metal work is something the average 
mechanic hesitates to attempt unless 
he has a drafting manual at hand with 
which to refresh his memory of the va- 
rious principles involved. In many cases, 
however, a sufficiently accurate pattern 
may be made simply by bending paper 
to the required shape and cutting it with 
a pair of shears. 

The illustrations show this method 
being used to obtain the pattern for a 
sheet-metal cylinder to be soldered to 
the side of a tin can. A sheet of paper is 
wrapped around a bottle of the same 
diameter as the cylinder is to be and 
held with cord or rubber bands; then 
the end is cut to shape by trial and error 
until it fits the tin can, after which the 
cylinder is cut open longitudinally to 
reveal the pattern.— MERLE TERRILL. 















~ Adjustable Drawing Stand 


FROM OLD AUTO PARTS 


The automatic adjustable windshielq 
brackets were bolted on either side of 
pipe E and leveled with great care. 
Then a piece of sheet steel was bent into 
the shape of G so that it would fit 
snugly over the extending brackets of. . 
and welded. A bushing was inserted in 
the steering-wheel hub // to 
suit the bolt used, ani the 
hub was fastened with bolt 
6 and wing nut as shown. The 
s~ steering wheel makes a solid 
ee~_—s bed for the drawing board, 

which was fastened with 


“E the screws obtained in re- 
p.{* moving the rim from the 

spider. The spring tension of 

. both brackets and key nuts 
a+ | was then adjusted so that a 


slight push will move the 














How the stand was built 
and the three positions in 
which it automatically tilts 


board automatically into the 
three most used positions. 
Position No. 1 is for genera] 
drawing, and No. 2 for card 
writing, blocking in large 
surfaces, and the like. In 
position No. 3, the board 
may be elevated to the cor- 
rect height, the wing nut 
loosened, and it actually be- 
comes a free-swinging turn- 
over board for giving a chalk 
talk.— ARCHIE HANSEN. 





Paper is wrapped around the bottle 
and trimmed until it fits the can 





The pattern is then obtained by cutting the 
paper cylinder lengthwise in a straight line 
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twist is removed by clamping the ski to 


a plank with a block under the low portion 


"VEN the best of skiers 
often damages his skis. 
A rock hidden in the snow 
kum iS all it takes to cause a 
ip Fortunately, a few general 
r methods can be applied in the 
rity of cases, no matter what their 
jual peculiarities may be. 

st often the skis are split. Because 
od is thin, glue alone is not suffi- 
and strips of sheet metal must be 





ised for reénforcement. Copper about 


n. thick is satisfactory, although 


iay be thicker or thinner depending 
1 conditions. 
irst remove all old wax from the 


vood. Open the crack as far as possible 


ind 


pro 


Sizing 


mak 
glue 
unti 
the 


rivet 


) shou 
runn 


~~ 


I 
| 
SK, 

| smal 
low 
drill 


th 
tne 
















vork in a thin solution of water- 
casein glue, which serves as a 
coat and penetrates the pores to 
the bond stronger. Then use the 
il strength and clamp or bind 
iry. Fasten the metal strip over 
ick with screws or rivets. Copper 
are best for this work, but they 
always be countersunk on the 
g surface. 
e split is close to the side of the 
e wood should be reénforced with 
vooden dowels. In this case, al- 
» glue to dry twenty-four hours, 
hole through the split piece into 
n part, coat the dowel with glue 
e it into place. Cut off the end 
oth with sandpaper. 
same method is used if a small 
gouged out of the ski. Should 
r be lost, the easiest way is to 
the break with a chisel and 
orresponding piece of the same 
wood. The insert should be a 
cker than the cut so that «fter 
is dry, the patch may be sand- 
flush with the surface. 
wood along che edges ‘s gener- 
n and battered, the application 
edges will restoze the efficiency 
is and prolong their life. The 
do this was described in a 






































Drilling a small dowel hole in the edge of 
a ski that has been split close to the side 





A whittled hardwood dowel is then 
driven in, although this is not done 
until the split itself has been glued 





Thin copper is next bent to cover 
the crack and fastened with copper 
rivets, countersunk on the underside 


By JULES E. 


BE YOUR OWN 
Ski Repairman 


How to mend cracks, breaks, and other 


make a press for between-season storage 








damage... take out twists... and 


ANDRE 





previously published article (P.S.M., 


Feb. ’38, p. 87). 


A broken tip is not unusual, although 
to graft a new tip is quite difficult. Un- 
less you have an expensive pair of skis, 
it does not pay. The new tip has to be 
bought or made, and must correspond in 
shape and wood to the ski itself. First 
reduce the thickness of the running sur- 
face of the ski on a sander, beginning 
about 16 in. back from the break, and 
gradually decreasing the thickness as 
it approaches the top surface at the 
break. Taper the new tip the opposite 
way. Size (Continued on page 108) 





The essentials 
of a ski press 
are two clamps, 
a block, and a 
spreader. Right, 
tightening the 
top clamp. The 
spreader is then 
added to brace 
the tips apart 
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PLAN YOUR HOME WORKSHOP PROJECTS WITH OUR BLUEPRINTS. 





SEE PAGE 110. 










When the handle of a 
ski pole splits along one 
side only, it may be 
bound at intervals with 
friction tape. If a pole 
breaks, however, it can- 
not be fixed very weil 
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By HAROLD V.. << 
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UCH of the satisfaction 
that comes from build- 
ing railroad models is 
due to the fact that 

they are practical working rep- 
licas. Model ships and airplanes, 
even when they sail or fly, can- 
not be controlled once the opera- 
tor has launched them. A. minia- 
ture locomotive, on the other 
hand, can be started, stopped, 
and reversed; switched from one 
track to another, and coupled to 
cars, just as if a tiny engineer 
were seated in the cab. 

To derive this satisfaction 
from an HO-gauge locomotive 
such as that described in recent 
articles (P.S.M., Nov. ’37, p. 89, 
Dec. ’37, p. 82, and Jan. ’38, p. 
86), you must have a good track 
layout with properly laid rails. 

Laying miniature track used 
to be considered a tedious task, 
but simplified methods and ma- 
terials recently introduced have 
changed that. Rails are hard- 
drawn brass, correctly shaped, 
and can be bent easily to any 
required curve. Instead of using 
individual wooden ties, HO- 
gaugers utilize strips of black 
cardboard punched out ladder 
fashion. The “rungs” 
of the ladder repre- 
sent the. crossties, 
while the “uprights’”’ 
are connecting bits 
of cardboard so 
placed that they will 
be directly under- 


SUPPORT 


R SPIKES 



































How track is laid and 
method of bending tie 
strips. Double tracks 
are often raised slightly 











Left, a standard commercial track 
gauge. Above, spikes are pressed 
in with pliers and later driven 
home. Right, the electrical bond 
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A realistic HO-gauge layout is comparatively easy to build because 
the ties come in long cardboard strips, all punched out, as at left 


neath the rails and invisible when the 
track is finished. Holes are punched in 
the tie strips at proper intervals to re- 
ceive the spikes, which have offset 
heads. 

Power supply on most model layouts 
is by means of a third rail, laid to one 
side of the track. This is made frem 
square brass rod soldered to special 
supports. 

To imitate the ballast used under the 
ties of real railroads, many model rail- 
roaders use slate-surfaced roofing pa- 
per. This is good for larger gauges, but 
a little coarse for HO. You can buy 
special material, or use lengths of strip 
sandpaper of the kind intended for belt 
sanding machines. Spray it with gray 
paint to give it the proper color. 

The writer prefers a cheaper and 
more easily available material. This is 
smooth, tarred. roofing paper (not the 
rough, slate-surfaced kind), which 
comes covered with a fine layer of 
mica. 

Cut a strip of the ballast material, 
lay it in place, and hold it down with 
one or two brads. Then add the ready- 
made tie strip. This can be held in place 
with a few drops of model-airplane ce- 
ment. Place one rail in its proper posi- 
tion, and spike it in place. You can 
hammer the spikes down if you like, but 
it is easier to grasp them with a pair of 
round-nosed pliers as shown and press 
them through the ballast into the wood 
beneath. After the track is laid, they 
may be tightened down by striking 
them with a hammer and nail set. 

Lay one rail, getting it straight and 
true; then start on the opposite rail. To 
get this just the right distance 
from the first, a track gauge 1s 
used. This is an inexpensive “e- 
vice that has three grooves into 
which the tops of the rails fit. Two 
of the grooves are slipped over tne 
rail already laid, and the third one 
guides the second rail so it is ©X- 
actly (Continued on page 1/1 
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Compact Unit Saves Time in Testing Circuits 


O ONE who has to test 
house-lighting and ap- 
N pliance circuits can do 

‘ithout a test lamp. He usually has a 
ocket and various lamps and plugs, 
which are rewired in haphazard fash- 
yn to suit the work at hand. Such was 
the case with the writer until this neat, 
ympact unit was made up. It has saved 
mnsiderable time in the shop and on 
he job. 

The main unit is made by reassem- 
ling a so-called “trio tap.” In drilling 
ut the rivets that hold the receptacle 
springs to the plug prongs, the holes 
re made large enough to admit a fiber 
bushing around the small screw used to 
reassemble the parts. The front spring 
f A is insulated from the rest, as are 
the side springs of B. The connection 
between these two insulated springs, as 
n the sketch with half the casing re- 
moved, completes a unit in which the 
side receptacles are in parallel with each 
ther and in series with the front. The 
nly additional equipment needed is a 
plug-in adapter with screw-in socket, 

plug base, plug fuse, and test prods 
leading from a plug. 

A list of all applications would take 
considerable space, so only a few will 
be mentioned and the remainder left to 
the ingenuity of the reader. A continu- 
ity tester is had by putting the adapter 
with a lamp into the front receptacle 
and the test prods in the side, or vice 





A three-way plug adapted for test purposes. 
The side receptacles are in parallel with 
each other, but in series with the front one 









versa, with the whole plugged 
into the 110-volt service. To 
use the lamp in series with 
the line as a current-limiting 
device, when working on a 
shorted appliance or radio, 
plug the appliance or radio 
in the front, and the lamp in 
the side. When the short is 
remedied, shunt the lamp by 
joining the prods on the 





25-WATT —> 
BULB 


~ro 110 V. 





ADAPTER 

— How the tester may 

be used to place a 

PLUG TOASTER lamp in series with 
a short-circuited ap- 
pliance to limit the 
flow of the current 








other side or replace the lamp 
with a fuse. 

Disconnected from the 110-volt sup- 
ply, with the lamp and prods in the 
sides, it can be used for checking cir- 
cuits other than those with standard 
plug connections. When fused 110-volt 
flexible leads are needed, plug in the 


adapter with a fuse on one side and the 
leads on the front. 

When the writer does low-voltage 
testing, as on doorbells and auto sys- 
tems, he uses a low-voltage lamp and 
dry cell.—W. B. SANFORD. 


Food for Birds Set Out 
on Scenic Window Tray 


EEDING the birds when the ground is covered with 
snow and ice is a duty that no one should overlook. 











An Easily Tightened Clothesline 


|) Y ARRANGING a four-line 
iJ clothesline as shown above, 


whole can be tightened on 
shday merely by pulling down 
section between the two 
iter screw eyes at one end. 
e loop is then held by pushing 
)-penny spike into a hole in the 


1A RCH, 1938 


post. To allow for adjustment, 
there is a series of holes in the 
post, 6 in. apart. They are of 
a size to allow the spike to be 
slipped snugly into them. The 
line will last longer if it is 
loosened after the clothes have 
been taken down.—W. M. 





The photograph below shows a feeding tray that is 
merely a slightly sloping, 12-in. wide wooden shelf 
secured to an outside window sill by means of a couple 
of brackets. The novel part of the tray consists in the 
way it is landscaped with a miniature log house and 
trees. 

The house is 8 by 11 in. and 9 in. high. The walls are 
constructed of straight maple sticks % in. in diameter, 
with the bark left on. The roof is of thin pine boards. 
These are covered with shingles made of cardboard 
strips, slotted to represent real shingles and given a 
couple of coats of dark gray outside paint. Trees are 
small branches set in holes in the shelf, while the rail 
fence is made of still smaller twigs.—PAUL HADLEY. 





A bird-feeding tray decorated with a miniature log cabin and 
trees. As they feed, the birds can be seen through the window 
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IT DOESN’T COST 
MUCH TO BUILD A 


A 12 by | 6-ft. Playroom for $56.61 


Estimated cost of finishing a 12 by 16-ft 
basement room 8 ft. high (see Fig. 2) in 
Pasadena, Calif., is about 30 cents a square 
foot of floor space (not including paint- 
ing, wiring, built-in equipment, fireplace, 
or improvements to original stairway). 
Here are the figures, which would be lower 
in some sections of the country. 

640 sq. ft. of wall board or %-in. ply- 
wood for panels at 4%¢ $28.80 
(%-in. hard board would cost $41.60) 

56 lin. ft. 2 by 4-in. sills at 2%¢ 1.54 
lin. ft. 2 by 2-in. studs at 1% ¢ 5.04 
lin. ft. 2 by 2-in. floor joists at 
14 ¢ 3.15 

76 lin. ft. % (met) by 4-in. tongue- 
and-groove No. 3 pine flooring 13.40 

2 sq. ft. tar paper 80 

lin. ft. % by 1l-in. pine or red- 
wood battens at 14¢ 1.60 

2 lin. ft. “,-in. quarter-round mold- 
ing at 1%¢ 1.68 
lin. ft. *; by 4-in. pine window 
trim at 2%¢ .60 


$56.61 
ire 
ted 


ri nice 
r iS pain 
) or tar 
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Typical Basement Pian 


Right, the side walls of this room 
in a Pasadena, Calif., home are 
plastered and tinted; the end wall 
is knotty pine; ceiling, wall board 


By HI 


ITH agoodclean- 

ing and the addi- 

tion of modern 

decorative build- 
ing materials, your base- 
ment can quickly be trans- 
formed into an attractive 
recreation room or _ den. 
The simplest and least ex- 
pensive treatment is to clean 
the floor, apply cold-water 
paint to the walls and joists, 
lay a rug or an old carpet, 
put up a few shelves, and 
bring down some of the dis- 
carded furniture from up- 
stairs. By making an expen- 
diture or $50 or more, how- 
ever, a really inviting room 


Sketch the plan 
on squares, and 
test the furni- 
ture arrangement 
with cards cut 
out to scale 


Game Room 


SIBLEY 


for your recreation can be constructed. 

In the case of a 12 by 16-ft. basement 
room 8 ft. high, for which a tabulation 
of costs is given, the final figure for in- 
stalling a wooden floor, and walls and 
ceiling of wall board or plywood is 
$56.61. This does not include painting, 
wiring, built-in equipment, fireplace, or 
changes to the stairway. The cost for 
each square foot of floor space is about 
30 cents, but this figure (Pacific Coast) 
may be even lower in many sections of 
the country. A further reduction—in 
this case $15.16—-can be made by paint- 
ing the concrete floor instead of using 
joists and flooring. 

But no matter what type of construc- 
tion you desire, the first step is to lay 
out your plan to fit the available base- 
ment space. On a large piece of paper 
draw 12-in. squares to represent square 
feet of floor space, and mark off your 
walls and partitions. From another 
piece of paper cut shapes to represent 
the floor area of the furniture you in- 
tend to use; do this to the same scale 
of 4% in. equals 1 ft. so that you can 
move them about on the plan to test 
various arrangements. Locate any 
built-in features to the best advantage, 
as in Fig. 1. 

Should your basement consist of one 
large room, a smaller space can be par- 
titioned off. Clear out everything mov- 
able and vigorously attack the cleaning 
job. Go after the ceiling first and work 
down. Kerosene-dampened rags are 
good for removing grease and soot from 
piping, and a stiff wire brush will take 
care of the rust. Later these cleaned 
pipes can be painted with aluminum or 








POPULAR SCIENCE MONTHLY 











in Your Basement 


the same paint used on the walls. 
Where the pipes are covered with insul- 
on, white paint is effective, and an 
especially smart effect may be obtained 
by removing the straps and substituting 
chromium-plated brass bands (Fig. 3). 
Usually the furnace wiil supply suffi- 
cient heat if it can be screened off with- 
out sacrificing warmth, as in Fig. 4. 
Two-by-four’s are used for the fram- 
ing, and the lattice is made of light bat- 
tens, the squares being as small or as 
ge as you wish. 
In Fig. 5 is a “silo” type of furnace 
een with the vertical boards .spaced 
n. apart for air circulation. The de- 
sign in Fig. 6 is another that is easy to 
build, the upright boards being knotty 
pine or a less expensive material. A 
Venetian-blind effect, Fig. 7, completely 
neceals the furnace without restrict- 


c. gat Dnclosute 
Vith Seat 


When it is necessary to have the furnace 
ght in the room, various ways of hiding 
t may be used. The one shown above is a 
»-called "silo" design of vertical boards 


RCH, 1938 


Walls of pecky cypress create a decorative background for the game room 
in the home of Arthur Ferber, Madison, N.J. Note the two-toned cement 
floor—red border and gray center. Right, the room under construction 





ing radiation of heat. In 
any of these arrangements, 
the inclosure could be built 
so that it opens into the adjoining room, as 
illustrated in the small plan drawing (Fig. 7). 
Before building any furnace inclosures or 
partitions, you should decide what is to be 
done with the floor and walls. If the floor is 
to be painted, the method described in a pre- 
vious article (P.S.M., June ’37, p. 77) is ex- 
cellent, although, of course, the painting should 
come after all other work is completed. 
The concrete or brick walls should be 
waterproofed in localities where basements 
are subjected to a great deal of moisture. In 
this connection, see that the rain water from 
the down spouts is drained away from the 
walls. All chinks or openings on the inside 
should be calked with Portland cement—two 
parts of the latter to three of sand. 
Waterproofing the walls can be done by 
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BRASS BANDS, 
CHROMIUM 














If they cannot be con- 
cealed, pipes should 
be cleaned and neatly 
painted. Any insula- 
tion may be painted 
white, ond the old 
straps replaced with 
chromium-plated ones 








Left, an inexpensive 
furnace screen made 
to resemble a trellis 
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= Fig.6 


Left, room in residence of George Dawson, 
Altadena, Calif. The furnace heat comes 
through the rectangular openings over the 
seats. Above, camouflage of another type 








brushing on two or three coats of 
thick, ‘‘pea-soup” mixture of waterprooi 
cement and water, using a calcimine 




















Ss Ga. ING 9 > “te ae SENS brush. Another way is to apply two 
=| 7 re coats of a mixture of one part casein 
— , 4 = ‘ch Spiele a waterproof glue and ten parts hydrated C 
‘ 4 = — of ' . lime. Add water to give the proper con- 
* im | 4 ——— iy ~-- sistency. A gallon of this will cover 
4 3) from 100 to 200 sq. ft. with two coats 
i : =| iP j ee , Taking a typical basement, Fig. 2, we 
4 7 |: 4 ; $ Via as shall follow out the construction step by 
Wt. | I 4 | = ‘ { step. In Fig. 8 are shown methods ot N 
| ——— | - V7, building partitions. As wall board and A 
ps | | =i K---- plywood come in 48-in. widths, the studs aie 
v t —> — J should be spaced accordingly, that is, 24 ‘lust 
‘agi 4 |= in.apartoncenters. Where vertical sheath- cut | 
— =e — ing is used, such as knotty-pine boards, cepts 
t ad horizontal members should be installed grou 
init as as shown for additional support. 5 ft. 
The cutaway perspective, bv 4 
Fig. 9, illustrates nearly all A pi 
the details of construction lowe 
of a typical room. First the drait 
sills are installed around eave 
the bottoms of the walls. with 
These may be common two- to th 
by-four’s secured with an- Tt 
chor bolts each 4 ft. or so. knov 
Holes are first made in the port 
cement with a rock drill wert! 
and hammer. Standard ex- 
pansion bolts can be used 
to hold the sills, or %-in. 











dowel plugs may be set in 
holes bored that size, and a 
wedge driven in, as shown 
/: RS Pi in Fig. 10. Another method 

ee is to fill the hole in the ce- 
ment with melted sulphur 
and set in the bolt before 
the sulphur hardens. 
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a ANCHOR BOLTS, Studs—the 2 by 2-in. size 
4 ON SIDES, is (Continued on page 116) 
l MBER HOLES FOR aS 3 ON ENDS Pag 
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This broken-away perspective view 
illustrates customary construction. 
Below, how to anchor the sills. At 
right, ways of building partitions 
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Anchoring Sills 
Fig.10 
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Creosote Dip for Logs 


CONSTRUCTED CHEAPLY 


A INEXPENSIVE rig for creosot- 





cnown as a “spinning jenny.” 
port is a 6 by 6-in. post 7 ft. long held 


. ing guard-rail posts was impro- 
sed in a Southern CCC camp as 
ustrated. An old 500-gal. oil tank was 

longitudinally for the dipping re- 
ptacle and buried a few inches in the 
round. A drain rack 8 ft. long and 
ft. wide was constructed of scrap 2 

4’s and 2 by 6’s alongside the tank. 


\ pitch of 8 in. across the 5 ft. was al- 


wed so that the excess creosote would 
rain back into the tub. The rack was 
vvered with old tin roofing material 
th an apron leading from its edge in- 
the tank. 
The hoisting rig is one colloquially 
Its sup- 


rtical by 2 by 6-in. spider legs, which 





Sander Disks Cemented 


with Auto-Top Putty 


'O-TOP putty, a pasty black ma- 
l, is excellent for attaching sanding 
to a power-sanding tool. Spread 
sutty over the back of the abrasive 
and face of the power-driven disk 
a knife, then allow it to dry for a 
ninutes before pressing the two 
ices into firm contact. The putty 
tenaciously, but the abrasive disk 
be removed without difficulty by 
ng at the edge and slowly stripping 
ay.—K. M. 
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The dipping receptable is an old 500-gal. tank, 
cut longitudinally and with a drain rack in back. 
The log hoist or "spinning jenny" is shown below 






are braced with diago- 
nal pieces. This “‘on-the- 
ground” device remains 
stationary when placed, 
but permits easy relo- 
cating. A 1-in. iron pin 
protrudes from the 
rounded end of the post 
about 2% in. A 16-ft. 
cypress pole with a 
maximum diameter of 
6 in. serves as the lever. The fulcrum 
is 4 ft. from the larger end where a 114- 
in. hole bored two thirds of the way 
through acts as a socket for the pin. 
Double log hooks hung from the lift- 
ing end of the pole readily grab any size 
material up to 24-in. in diameter and, if 
properly placed, hold the logs in a hori- 


zontal position. A rope hung from the 
other end of the pole facilitates han- 
dling distant posts. 

This rig cost nothing in materials, 
saved a great deal of labor and con- 
siderable creosote, and allowed much 
greater penetration than a brush appli- 
cation would give.—-JAMES S. KLAR. 


Neat Standard Supports Rural Mail Box 


HIS workmanlike standard for a rural mail 

box is an improvement over the usual piain 
post. If an ivy vine is trained over the upright, 
it presents a pleasing appearance; at the same 
time, the box is readily accessible to the post- 
man and the home 
owner. 

Redwood or cy- 
press is a durable 
wood for the post, 
but white pine can 
be used if the portion 
set in the ground is 
well creosoted or 
tarred. For maxi- 
mum strength, half- 
lap the cross arm in- 
to the post, glue the 
joint with waterproof 
casein glue, and re- 
énforce it further 
with dowels. The 
wood above ground 
can be left to weather 
naturally, or it may 
be stained or painted 
neatly.—D. HIXON. 


SCREW EVE 
i BENT OPEN 
| FOR ASSEMBLY 





Instead of being set on top of a plain 
post in the usual way, this rural mail 
box is suspended by means of heavy screw 
eyes. At left, how the standard is made 


CREOSOTE OR ; 
TAR POST BELOW 
GRADE ~. 
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COUPLING KEEL 


Half-size details of the hoisting propeller, 
and an enlarged view of the shaft coupling 


HOW TO COMPLETE THE HULL 


By Capt. E. Armitage McCann 


OR two years dur- 
ing the Civil War, 
the Confederate 
raider Alabama 
struck terror on the 
high seas. She did an 
incalculable amount of 
damage to Federal 
ships and supplies. One 
ship alone among the 
nearly seventy vessels 
she captured—the Sea 
Lark—was estimated to 
be worth $550,000. 

Our model of this extraordinary 
ship is built on the scale of 3/32 in. 
equals 1 ft. of the original. Last 
month instructions were given for 
shaping the hull, but there is still 
some work to be done before we can 
call the hull complete and paint it. 

If you missed the preceding is- 
sue and wish to construct the model, 
look up a back copy and get to 
work. You will be able to catch up 
without difficulty. 

To finish the head, cut strips for 
the trail boards to the shape shown. 
Glue and nail the ends to the stem. 
Then bend the trail boards into a 
concave curve, but not quite close 
into the corner, and glue and nail 
the after ends to the hull. The 
center panel of the trail boards 
should be recessed slightly, as if 
there were moldings top and bot- 
tom. This effect is easily obtained 
if you use 1/16-in. three-ply wood 
and cut away one ply on the out- 
side to form the recessed center. 

The -in. hawse pipes may now 
be bored in such a way as to point 





up and aft. As the windlass is supposed 
to be under the forecastle, the upper 
ends of the hawse pipes will not show 

The trail boards are black with white 
scrollwork, and the hawse pipes are 
red. 

Catheads % by \% by 1 in. are nailed 
to the deck at an angle to the hull so 
they point slightly upwards. Their ends 
should be drilled for two or three 
sheaves, and eyebolts are needed on the 
fore sides. 

Running from underneath the cat- 
heads to the end of the stem are the 
headrails. They have a downward 
curve, but no side curve. 

Knightheads are solid posts set into 
the deck in line with the inside of the 
stem. They are spaced apart a scant 
in. Note that they have a pinrail 
notched into them, and firmly fixed eye- 
bolts for the forestay. 

We now turn our attention to the 
stern, where the Alabama had a hoist- 
ing propeller—one that could be un- 
coupled and lifted from above. The 
mechanism does not have to be shown 
on the model, but it is an interesting 
feature. There were several methods 
of lifting and coupling in use. I chose 
the simplest, and the construction is 
shown clearly in the detail drawings 

The propeller probably was _ four- 
bladed and for the model should be 
about % in. in diameter. The shaft 
hangs in a gallows made of three pieces 
of metal soldered together like a square, 
inverted U. To the lower, inside edges 
of this frame are soldered thin pieces 
that project down as shown and are 
drilled for the short propeller shaft. 
The inner end of the shaft is notched 

to form a tongue, which en- 
gages a groove in the shaft 
proper, and this tongue and 


WOODEN STANCHIONS 


ae ee 


S| [eel jale 

SK = —— 
POOP-DECK VIEW, 
LOOKING AFT 





METAL STANCHIONS 


FORECASTLE VIEW 
LOOKING FORWARD 


Poop and forecastle bulkheads. 


Sketch of stern showing rudder, pro- Ladders, rails, and bell are also 
peller, hatch, and winch. Compare shown, but will not be added until 
this with the photo immediately above later. Left, the forecastle deck 


88 A LIST OF OUR BLUEPRINTS APPEARS ON PAGE 110: CONSTRUCTION KITS ON PAGES 28-30. POPULAR SCIENCE MONTHLY 












CF OUR NEW SHIP MODEL 


Famous Confederate Raider 













HEADRAIL 
(BLACK) 









TRAIL BOARDS 
(BLACK WITH WHITE SCROLL) 



























KNIGHTHEADS 












*PLANKING” 


In circle, two sketches to 
make clear the construction 
of trail boards, headrails, 
catheads, and knightheads. 
The whiskers are added later. 
Right, a port light. Below, 
the deck aft the foremast 
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The "Alabama" model with all sails set. Captain McCann completed the 
model just before his death (see P.S.M., Feb. '38, p. 78). Although he 
could work on it only an hour a day towards the end, his incomparable 
craftsmanship never faltered. The model is in every way a masterpiece 
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groove form the coupling when in use. Channels are made 
he gallows slides in U-shaped chan- from a % by 3/16-in. 
nels fastened to the sternpost and stern’_ strip and applied where 
ne. A rectangular hole is cut in the’ indicated on the small 
nter above the slides (see drawing deck plan. They are like 
age 80, February issue), and thisis shelves, slightly thicker at 
ered on deck witha hatch. The chain’ the back than the front, 
hoisting goes through this hatch to’ with their upper surfaces 
inch above. horizontal. Notches are 
Vhen all the parts are prepared, set cut in them at the cor- 
gallows in its slideway, fasten the’ rect angles to take the 
Sturn-frame post to the keel and hull, chain plates. They are 
fill in between at the bottom with firmly nailed on the hull 

ece of wood shaped to fit. just above the molding. 

he rudder is made and hung as (Continued on page 112) 

n, with regular gud- 

g s and pintles on their 
s or, if a simpler con- oem ee 
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‘— py RAI ;_o > - 
tion is desired, eyes ia tate 
be made from pins and ° co) Z 
¥ nl B: How to make the channels, 
n the stern frame, and CHANNELS inrail i 
; : iS ee Ris mz .* pinrails, and fife rails. The 
pin pintles set in the Sa Ss location of masts, pinrails, 





er. Ss and channels is given at left 
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Drab-Colored Shops 
Are Out! a 


HINTS ON PAINTING WALLS, MACHINES, AND FIXTURES 
TO ASSURE MAXIMUM SAFETY, COMFORT, EFFICIENCY 


By Contrasted with glass window 
lighting, artificial light values ob- 
RALPH G. WARING tained with the new type of light 
bulb and modified mercury units 
(shown at right) throwing 95 per- 
N THIS day of marked changes in cent of illumination against a prop- 
business methods, plant design, and erly finished ceiling are sonear ideal 
operation, it behooves every superin- daylight that only a_ technically 
tendent, whether he has charge of a__ trained engineer with adequate in- 
large or a small shop, to realize the im- 
portance of good painting and lighting. 
Where needed changes are undertaken 
under competent supervision, the work 
can be done at no great cost, and it will 
later pay for itself many times over 
in improved efficiency and operating 
comfort. 
Outstanding in this respect is the Using masking 
modern windowless plant. It offers to tape to run a 
the architect, the management, and the yellow stripe 
workers the ideal medium through on the bright 
which adequate light values, essential red edge of a 
fresh air, as well as proper machine machine table 
orientation and operation, are definitely 
assured. 


Excellent lighting and painting in a cabinet shop. The machines are jade green, ceiling and side wall white, columns tan brown up to 5 ft. 
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percent) Buff preen 
94 ight & 
Lig yay 
70.4 Light © 
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struments can detect any difference. 
These units consist of standard glass 
lamps grouped together with bulbs of 
improved mercury lamps, inclosed in a 
specially designed reflector. 

Whatever type of illumination is used, 
twenty foot candles at the working- 


table area are desirable, although for 
fine detail work the factors must be 
increased. 


Superintendents are now aware that 
they can no longer escape the effects 
that neglect of good painting and light- 
ing have on their shop morale and pro- 
duction schedules. The day is rapidly 


drawing near that will mark the end 
of dirty millrooms and machine shops. 

In cases where whitewash of gocd 
quality has been used in the past, only 
a scratch brush is required to remove 
an occasional blister or peeling area. 





Vise Jaws Serve as Gauge 
for Tap-Drill Sizes 


{EN no chart or tabulation is at hand giving 
‘rrect size of drill to be used with a certain 
sizc tap, the size may be found by trial, as follows: 

Open the vise jaws a little less than the diam- 
eter of the tap to be used. Lay the tap carefully 
in opening and move the jaws until the tap is 
sup; orted only by its threads or a certain part of 
That will depend upon whether it is desired 
to ) full-depth threads or less than full-depth 
75 percent threads, for example. 
fa) Setween the jaws will then indicate the drill 
size. All that is necessary is to select whichever 


thr is 


omes closest to filling the gap. 
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Colors have now entered the up-to-date shop and 
factory. Instead of being painted black or gray, 
machines are often jade green, straw, or light tan 


99 gst dhe’ 
. panel 


ow 


Exterior of new windowless, air-conditioned chocolate plant at Hershey, 










Pa. The artificial illumination is like daylight, but much more uniform 


By slightly thinning the first coat of 
any good white eggshell enamel of the 
type intended for mill use with a mix- 
ture of four parts of commercial tur- 
pentine and one part of pure turps, the 
increased penetration will be sufficient 
to penetrate the whitewash and secure 
good anchorage. Use little or no thin- 
ner on the second coat. 

Where the calcimine work was poorly 
done or adhesion is bad, the whitewash 
must be washed off, before painting, with 
a trisodium-phosphate washing com- 
pound. Allow adequate drying time. It 
pays in the long run to wash off accu- 
mulated dust and grime. 

In the case of the very modern print 
shop of the Hershey Chocolate Co., of 
Hershey, Pa., whose windowless plant 
is illustrated, all machines were cleaned 
with trisodium-phosphate washing solu- 


Wooden Form 
Aids in Taking 
Dent from Horn 


THE simplest way to 
remove dents from the 
bell of the horn of a 
musical instrument is 
to turn a piece of hard- 
wood toa size and shape 
that will just fit down 
into the bell. The dents 
are then carefully and 
gradually worked out by 
using a lead hammer.— 
W. F. MESSENGER. 


The 





tions, dried, wiped with clean rags and 
alcohol to destroy the last traces of oil, 
and then painted with a rich, Delft-blue, 
oilproof machine enamel of a tough, 
quick-drying type. 

The floor is of oiled maple; pillar 
bases are light gray; the upper portion 
is a bright yellow; side walls are glazed 
hollow tile of a mottled-tan color, and 
the ceiling is a bright buff in order to 
avoid too great a variance between the 
glazed tile and ceiling areas. Table 
tops are mahogany, and waste cans 
light blue. All colors were chosen for 
their value under artificial light. 

In the average shop, a maximum of 
white ceiling and side wall should be 
provided to conserve the light from 
natural sources. Under no circum- 
stances should sash be painted black 
or deep gray (Continued on page 108) 





Filing Machine Moved 
on Rolling Platform 


IN ONE die-making shop, the die-filing 
machine is mounted on casters as shown 
above. Instead of carrying heavy die 
parts to the machine, the machine is 
moved to the die maker’s bench, and he 
stands on the platform while using it. 
Similarly, all the tools for the punch- 
press set-up man are carried in a small 
cabinet on wheels, which may be moved 
from press to press.—ROBERT AVARD. 
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Centering a thin tube for internal threading. 
Right, the construction 


Note the mirror view. 





IPS for all oxyacetylene cutting 
T terns have two or more preheat- 

ing jets anda central oxygen cutting 
For most average work this is sat- 
isfactory, but in cutting thin sheets it 
leaves ragged edges and is wasteful of 
gas. 


For all plain cutting on sheets from 


jet. 


1/16 to % in. thick, we use a tip modi- 
fied as shown at the right. One of the 
heating jets is plugged with a piece of 


copper wire for about ‘2 in., and the 
end gently peened over smooth and 
tight. Then a step is cut as indicated 


in the end of the tip. The tip will now 
cut only in one direction, that is, with 
the heating jet leading. On light cuts, 
the tip may rest directly on the metal 





THE amateur machinist who 
has struggled with the problem 
of centering a piece of stock in a 
four-jaw independent chuck will 
find the job easy if he makes the 
centering device illustrated. Pho- 
tograph and drawing are self-ex- 
planatory. The original is brass, 
but other materials, such as hard- 
wood, hard rubber, or fiber, may 
be used. 

The only part that needs care 
is the fit at the pivot of the indi- 
cator pointer and the graduations 








metal, 








ee wae 


Modified tip for cutting thin sheets; 


as it is pulled along. For average work 
on sheet stock, and with a cutting jet 
about 1/64 in. in diameter, we _ use 
about 20 lb. oxygen pressure. 

On all ordinary cutting of flat sheets, 
one usually has an edge from which to 
start the cut, and the sharp corner is 
easily raised to the required tempera- 
ture by the preheating jet. That is not 
the case, however, with a smooth, 
curved surface like a piece of shafting 
or a rivet head, or if it is necessary to 
punch a hole in a piece of plate. 

Simply take a sharp diamond-point 
or round-nose chisel and cut out a spur 
of metal about 4 in. long. Hold the 


torch at a slight angle, heat the spur 
until it begins to spark, and then shove 


or any ma- 
terial of which tools 
are made.—F, B. 








a regular tip 
with multiple preheating jets; how shafting is cut 





A Centering Indicator for Lathe Work 


so that a reasonably accurate reading 
can be had. The dimensions are option- 
al, but the greater the ratio between 
contact and pointer and the smaller the 
graduations, the closer will be the a1- 
justment that can be made. 

To use, mount the indicator as shown, 
bring it up to the work, rotate the work 
slowly by hand to the place giving the 
lowest reading, then back off till the 
pointer is at zero. Rotate to the highest 
reading and adjust to halfway between. 
Repeat the operations till the work is 
centered.—B. G. S. 


Tape Identifies Tools 


WHEN Several mechanics are working together 
and using tools of the same kind, confusion as 
to ownership often arises. A practical method of 
marking tools 
instant identification 
is with colored cel- 
lulose 
tape, which can be 
applied 


for 


wrapping 


to wood, 





the cutting valve of the torch wide 
open. If the proper size tip and pres- 
sure are used, you will have a clean 
hole through the piece before you 
realize it. A tip with multiple pre- 
heating jets is best for this work. The 
torch is held at a slight angle when 
making holes, so as to avoid the blow- 
back, as it is called, from striking the 
head of the torch. 

To burn out rivets, first cut the head 
of the rivet off flush with the 
sheet. Next, raise a spur from 
the center of the rivet, and if 
the rivet is small, hold the torch 
pointing directly through the 
center of the rivet. For punch- 
ing rivets in auto and truck 
frames, we use a No. 2 tip hav- 
ing four heating jets with 60-lb. 
oxygen pressure. 

When working with a cutting 
torch around automotive equip- 
ment, make sure that all the 
oil and grease are Cleaned away 
from the vicinity of the cut, as 
oxygen blowing on oil or grease amid 
a shower of sparks will start an intense 
fire in short order. When laying the 
torch down, always make certain to 
protect the tip.—W. C. CHENEY. 


This is the second in a series of short 
articles on oxyacetylene cutting and 
weldiny. 


PREHEATING 


WITH COPPER WIRE 





Broken-away view of modified cutting tip 
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ins of the door leading out 





HEN building a new 


, 
\ / home or remodeling an 


yne, an outside cellar door 
be constructed to serve as 
onvenient automobile re- 

pit. The concrete side 
s of the stairway should 
juilt so that their top sur- 
s can act as runways, 
ling off at the ground to 
n a ramp for the car 
els. After the car has been 
‘en up on the runways, the 
srside of the chassis can 
reached for greasing or 
repair work by 


he cellar of the house. In 


1e drawing reproduced at the 
righ 


t, the cellar door is mount- 
n the side walls by special 


hinges so that it may be quick- 


ly 
spa 


ing 





Chain fastened to the spout carries off static electricity 


Combination 


Double Duty 


R 


CTOSS 


con 
hea 
tha 
lent 
and 
and 
wea 


city 


tion 


are 
Set 
hay 
We] 


Spa 


MA 


ind easily removed when the 


» below is needed for repair- 
ir greasing a car.—A.H.W. 


Chains Do 


BBER and _ steel 
links can be 
ined to form a 
y-duty tire chain 
provides excel- 
traction on ice 
in heavy snow 
has exceptional 
ng qualities on 
streets and por- 
of highways that 
orn clear. Toa 
f rubber chains 
g X-type cross links, 
d-steel cross 





links 


links ,are 


{ intervals, as shown above. 


'H, 1938 






























Utilizing the walls of the out- 
side cellar stairs as a runway 
for the service and repair pit 


Gas-Can Chain 
Cuts Danger 
from Sparks 





SERIOUS explosions and 
fires have occurred when 
a spark of static electrici- 
ty ignited gasoline while 


it was being poured from 
a can into an automobile 
tank. To prevent this, it 
is a good idea to fasten a 


A piece of inner tube 
installed as at right 
makes aflapto keep 
rain out of keyhole 












How the two types of 
are combined 


conventional 


chain to the can nozzle so 
that it hangs down and 
makes contact with the 
car tank. Even when gas 
is being pumped through Flqp Ends Frozen Locks 
a service-station hose, it 

is well to be sure that the To 
metal hose nozzle touches 
the metal of the tank, asa 
safety precaution against 
static sparks that might ig- 
nite the gasoline.—W.C.C. 





KEEP door locks from freezing 
when a sudden cold snap follows a 
rainy spell, loosen the door-handle 
screws and place a strip of inner tube 
around the shaft so that it hangs down 


to protect the keyhole.—W. E. W. 


Car Jack Straightens Bent Bumper Bars 


A BENT bumper 
bar can be straight- 
ened easily by us- 
ing an automobile 
jack in combina- 
tion with a loop of 
heavy wire and two 
pieces of strong 
wood. One piece of 
wood is placed be- 
low the bar, and 
the other above, 
with the jack on 
the latter and the 
wire looped from 
the top of the jack 
under the lower 
section of wood, as 
pictured at the 
right.—P. W. S. 








added at 


A.C.R. Operating the jack applies the force to straighten the bumper 
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By GAYLORD JOHNSON 


SK ten men on the street where 
the lava that spouts from vol- 
canoes comes from, and prob- 
ably nine of them will say 

that the interior of the earth is a fiery 
mass of molten rock and that it occa- 
sionally escapes by erupting through 
volcanoes. 

For years, this was a generally ac- 
cepted view, but now modern geologists 
have advanced a new theory. Volcanic 


lava, they say, is produced compara- 
tively near the earth’s surface by the 
wrinkling of the rock crust as the giant 





globe contracts. By performing a few 
simple experiments, you can demon- 
strate this theory and see how the 
shrinking earth throws up the ridges 
that form mountains and how this 
puckering is indirectly responsible for 
volcanic eruptions. 

To see how the mountains were 
formed, take an ordinary five-cent toy 
balloon, and inflate it. Tie the neck 
tightly, using a knot that can be un- 
tied easily. Then paint upon this globe 
the shapes of some of the continents 
North and South America, let us say. 


SURFACE ROCK 
errr tt ft tt Te 


ee 


De eee 
po LIMESTONE —~ 


SOFT SHALE =— 


In the apparatus at 
the left, cardboard 
represents the hard 
limestone, blotting 
paper the soft shale 





MINIATURE VESUVIUS. Powdered soap fed 
down from the funnel into the chimney of the 
“volcano” 
falis on the disk to form a realistic crater 


is blown upward by air pressure and 


The substance you use to paint with 
is important. It must be a liquid that 
will go evenly with a water-color brush 
or camel's hair “pencil.’’ It must also 
dry quickly. Shellac will do this quite 
well, but I have had the best results 
with a commercial cement for mend- 
ing china. When the bottle is warmed 
in hot water, the cement becomes liquid 
enough to paint on easily, and in a few 
minutes it cools, stiffens, and remains 
plastic. 

The thin skin of cement applied to the 
balloon represents the layer of sedimen- 






NMHC 


As pressure is op- 
plied, the cardboard 
is bent into an arch 
while the blotting 
paper yields easily 
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AA BLOCK CORNERS 
9 MELT TO FORM 
VOLCANO CHIMNEY 


iry surface rocks which forms the con- 
tinents. The inflated rubber balloon is 
he center of the earth, which underlies 
oth continents and sea bottoms. 

Now we are ready for the slow, age- 
long shrinking of the earth’s core to 
egin, and for the mountains to rise. 

To start this action, pinch the neck 
the balloon tightly while some one 
lse unties the string. Then allow some 
f the air to escape, very slowly. As it 
oes, you will see an amazing sight. 
\s the ball grows smaller, the continen- 
tal “rocks” are being gradually wrinkled 
nto quite realistic little mountain 
hains. As shown in the photographs, 
you will even note that rows of moun- 
tains tend to form parallel to the shore 
ines, just as the backbone of the Ameri- 
is actually does along the Pacific coast. 
This simple experiment shows clearly 
that the world’s mountains are merely 
uckered ridges like those in the loos- 
ned skin of a shrinking peach! It has, 
n fact, been calculated that a decrease 
200 miles in the earth’s diameter 
ould account for all its mountains. 
But why do volcanoes, erupting hot 
elted rock, form among these puck- 
red ridges, particularly in the ridges 
eing pushed up near seacoasts? That 
hey are produced along the coasts is a 
ict, for ninety percent of the world’s 
reat volcanoes are within sight of the 


ea. 
With the aid of another simple ex- 
periment, let us see how a pocket of 
elted volcanic lava is created deep 
ithin the puckered rocky ridge of a 
sing mountain. 
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VOLCANOES HUG SEACOASTS, as shown by 
this map. Drawings at left and below illustrate 
how they occur along cracks in the surface rock 





The experimental appara- 
tus consists of a pile of 
small pieces of stiff card- 
board and soft blotting pa- 
per, crushed from the side 
in a strong box by the screw 
of an iron clamp. 

The pieces of stiff card- 
board on top represent 
strata of hard limestone 
rock, and the blotters un- 
derlying strata of softer 
shale. Both kinds of rock 
were formed in layers of 
sediment, at the bottoms of 
prehistoric seas. And now 
both are buried under miles 
of heavy, overlying fractured rocks, 
represented by the irregular bits of 
cardboard in the apparatus illustrated. 

As we tighten the screw, we are re- 
producing the sidewise pressure which 
the shrinking sea bottom exerts upon 
the puckered-up skin of the continental 
rocks near the coast. The diagram ex- 
plaining our balloon experiment shows 
how this happens in the natural moun- 
tain-building process. 

As the pressure increases, the stiffer 
cardboard above is bent upward into 
an arch under which the blotting paper 


SINKING 


Sometimes a block 
of crust is pushed 
upward, allowing 
the lava to flow out 





MELTED 







Finally, the arch of 
cardboard cracks at 
the top. The blotting 
paper is crushed to- 
gether in its center 











OCEAN FLOOR 



















MOUNTAINS 





Liquid cement painted on a toy balloon to represent 
continents, wrinkles at the edges as air is let out. 
Diagrams show how shrinking causes sidewise pressure 


is mashed together, just as the softer 
shale rocks of the earth’s crust are 
crushed together to fill the dome-shaped 
cavities made from them by the wrin- 
kling of the more rigid limestone. 

It must be remembered that the tem- 
perature increases rapidly as you go 
downward into the earth’s crust. At a 
depth of several miles, the heat is al- 
most great enough to melt shale. The 
only thing that keeps it solid is the 
enormous pressure upon it from above. 
When this pressure is lifted off by the 
arch of limestone formed above the 
shale, and when the considerable heat 
caused by crushing is added, the soft 
shale does melt. As a result, we have 
a pocket of melted lava formed in the 
center of the puckered-up fold of crust! 

How heat is produced by crushing can 
be shown by punching a small hole into 
the center of a sponge-rubber ball and 
inserting a small thermometer bulb and 
tube. Tie a thread around the tube to 
mark the level of the mercury. Now 
roll the ball on a table top, under heavy 
pressure from a board or book. After 
about five minutes of kneading, the 
thermometer will show a rise of ten 
degrees or (Continued on page 130) 
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Seeing Through Coal | \ 


This Article Tells You How To Prepare Specimens of Rock, ;, 


Bones, and Minerals, Using the Very Same Methods That 


_ <a 


A 


il 
t 

) 
a 


Are Employed by Research Workers in Large Laboratories 


By MORTON C. WALLING 


It happens that practically the same 
steps are followed in preparing a con- 
siderable number of different kinds of 
hard materials to make them translu- 
cent enough to examine. Such materials 
include coal, bone, sea shells, teeth, fos- 
sils, peach stones and similar dense 
seeds, foraminifers, and coral. In fact, 
it is a relatively easy matter to prepare 
thin sections of any hard substance, ex- 
cept those that are made up largely of 
silica, with the aid of a few inexpensive 
tools. 

Although the process of making thin 
sections of hard materials will be 
described with no specific substance in 
mind, you will find ordinary coal con- 
venient to use until you have acquired 
some skill. Coal is easy to obtain, simple 
to work, and contains a surprising num- 

O THE average person, the’ ber of microscopic details unsuspected 
idea of passing light through a by some persons. Another easy sub- 
piece of coal sounds like magic stance to work is bone, such as that 
or pure hokum. Tell him that from beef. 
coal isn’t always black, but some- In making thin sections, the first step 
times red or yellow, and he will stare’ is to obtain a flat surface. With coal, 
at you incredulously. But the micro- bone, and the like, this is done by slic- 
scopist, whether amateur or pro- ing the specimen in the direction in 
fessional, knows that there is hardly which the section is to be made. That is, 
such a thing as an absolutely opaque if you want a cross section of a bone, 
substance, and that many common cut it crosswise. A thin-bladed metal 
objects reveal unsuspected qualities saw, such as a small hack saw, can be 
when viewed under the magic lenses. used for bone, coal, fruit seeds, and so 
With your own instrument you can _ on. For harder objects such as teeth, a 
look through coal, and also through metal disk charged with diamond dust 
bones, rocks, and sea shells. or some other abrasive is better, but 

The secret of seeing through nor-_ usually is not available to the average 
mally opaque, hard materials lies in’ amateur microscopist. Perhaps you can 
the process of preparing them for _ find a local gem worker, jeweler, or op- 
the microscope. This consists essen-_ tician, who will do the cutting for you. 
tially of slicing them into sections After the cut has been made, it is 
thinner than the finest tissue paper. necessary to make the surface of the 






A flattened spore of a pre- 
historic plant, seen in coal. 
Right, cross section of a bone 









































HOW A SLICE OF COAL IS MOUNTED 
FOR MICROSCOPIC EXAMINATION 











With a small hack saw, cut a piece from 
a chunk of coal to make a flat surface 








Grind the cut surface smooth on an ab- 
rasive stone that is immersed in water 







Or, if you prefer, you can saw off the 
slice before polishing either surface 







Warm some balsam on a slide to harden 
it for cementing the coal to the glass 







Grind down the mounted slice and finish 
on a cloth pad charged with metal polish 


®©oOoeoeaos 
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with Your Microscope 


rt to be used as flat as possible. You 
n do this by rubbing it back and forth 
1 a rough abrasive stone lubricated 
ith water. A stone of a texture about 
ke that of an old-fashioned grindstone 
ill do. In Government and other labo- 
itories where many such sections are 
yrked, horizontal, power-driven grind- 
g wheels, operating in a stream of 





ater, are employed. 


After the first grinding to level off 
e surface, change to a finer-grained 
tone; and rub until the grooves made 
y the first stone are removed. You gen- 
ally can obtain suitable stones from 
he ten-cent store. Use water as a lubri- 


int. 


Continue the polishing operation on a 
zor hone lubricated with water. At 
ttle cost you can obtain fine-textured 
zor hones that will put a high polish 
most specimens. Sometimes two- 
surface stones are available, one sur- 
ce being moderately fine-grained and 


e other extremely so. 


It may be that no polishing other 
an that on the fine-grained razor 
one will be necessary. But if there still 
re fine scratches in the surface, fur- 
ther polishing on a cloth pad charged 
ith some abrasive material will be de- 
sirable. Some laboratories have found 
that certain prepared silver polishes 
vork satisfactorily as final polishing 


igents for coal and the like. 


When the first surface is finished, it 
necessary to arrange the specimen so 
that it can be held while the second sur- 
ice is polished, and the thickness re- 
iuced to the desired degree. Itis possible, 
vith most specimens, to use the saw 
gain, and cut off a thin slice from the 


lished end of the piece. 


Sometimes 


iis slice can be worked down by hold- 
ig With the fingers while it is pressed 
gainst the stones. When the specimen 
ecomes very thin, use a piece of cork 

rubber to hold it while you are 


bbing it back and forth. 


However, since this method can be 
ed only with such tough articles as 
nes, and then not always with suc- 
3s, it is best to cement the specimen 
a glass support. A piece of thin plate 
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With your microscope you can 


unearth secrets of nature 
fossils, 





glass, or a standard one 
by three-inch microscope 
slide, will do. The cement 
can be Canada balsam, 
marine cement, or a mix- 
ture of the two. For most 
purposes, the balsam will 
work excellently. Place 
a drop or two of it in 
the center of the glass 
and warm it gently over a 
flame. This drives outsome 
of the solvent and causes 
the balsam to thicken. Do 
not- heat enough to cause 
bubbling. After a time, 
let the slide cool, and test 
the balsam with your fin- 
ger nail. If you can dent it 
easily, heat some more; if 
the balsam is brittle and 
easily cracked when cold, 
you have heated too much, 
and must add some un- 
heated balsam and warm 
again. 
After the balsam is found 
to be just right, warm it 
until it becomes tacky, 
and press the polished 
side of the specimen 
against it. It is best to 
bring one edge of the 
specimen in contact with 
the balsam surface first, 
and then gradually lower 
it so that air imprisoned 
underneath it is carried 
across and out the other 
side. Let the slide cool. 
Rough grinding is done 
on the second surface ex- 
actly as on the first. Be 
careful not to carry the 
operation too far, or you 
will reduce the thickness 
(Continued on page 127) 
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bones, and minerals 

















Make Your Own Tweezers 


IF YOU have trouble finding suitable tweez- 
ers for microscope work, you can easily make 
Obtain some strips of bronze, 
spring brass, or stainless steel, and cut two 
pieces of the shape desired. Aften bending 
them so that they curve slightly, place them 
together with the concave sides next to each 
other, and rivet or solder the handle ends. 
You will find it worth while to make several 
A good selection includes a pair of 
the needle-pointed kind, preferably made of 
stainless steel; heavy, round-nosed ones for 
rough work; and a pair of “duckbills’ with 


your own. 


shapes. 


thin, flattened tips. 


BRASS RIVETS—@ @ 






















OME experiments with costly 
gold and platinum, and with 
another rare metal called ceri- 
um, need not strain an ama- 
teur chemist’s pocketbook. Quite pos- 
sibly you may find all three in your 
own home! If not, you can easily ob- 
tain enough of them for your labora- 
tory tests at surprisingly small cost. 

Gold is a “noble” metal, reluctant to 
mix or combine with the commoner 
elements such as oxygen. In contrast 
with metals like iron, copper, and nick- 
el, it refuses to dissolve in most acids. 
This so impressed early alchemists that 
they gave the name of aqua regia, or 
“royal water,” to one mixture of acids 
which does dissolve gold. You can make 
aqua regia just as they did——by mixing 
about three parts of hydrochloric or 
muriatic acid with one part of nitric 
acid, the parts being measured by vol- 
ume. Since the mixture of acids does 
not keep, it should be made up freshly 
before use. If you can obtain a piece of 
discarded gold jewelry, you can dis- 
solve a fragment of it in aqua regia 
for your tests. 

As an alternative, you can buy some 
gold chloride, which comes in the form 
of red crystals, or a supply of a double 
compound known as gold sodium chlo- 
ride, which is yellow. Small amounts of 
these compounds can be obtained for 
less than a dollar from a chemical sup- 
ply house. Dealers in photograpt ic sup- 
plies also can supply chemicals con- 
taining gold, which are used in toning 
or coloring photographs. 

Making colloidal gold, a form in 
which the metal consists of extremely 
finely divided particles suspended in a 
liquid, offers an interesting home ex- 
periment. If you start with a fragment 
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With this homemade electric 
demonstrate how alcohol is converted into acetic acid 





For a Few Cents 


from a piece of gold 
jewelry, the first step 
is to dissolve it in 
aqua regia. You will 
have to apply heat to 
do this. Continue heat- 
ing, after the metal 
has dissolved, until 
the solution is evapo- 
rated to dryness—ap- 
plying the heat very 
gently as the last of 
the liquid is driven 
off. Dissolve the solid 
residue in a little 
water, and you will have a solution of 
gold, together with other metals 
notably copper—as impurities. 

The next step is to purify the gold. 
Filter the liquid, and then add to it 
five or ten cubic centimeters of formal- 
dehyde solution—the ordinary kind used 
as a household fumigant. A _ golden- 
yellow precipitate of pure metallic gold 
will be thrown down. Collect it by 
filtering the liquid, and wash the pre- 
cipitate while it is still on the filter 
paper. This is done by squirting a 
stream of water over it from your wash 
bottle until the filter paper no longer 
appears discolored, showing that all 
soluble metallic impurities have been 
washed out. 

Now punch a hole in the bottom of 
the filter paper and wash the purified 
gold into a small, empty beaker. Add 
fresh aqua regia, evaporate just to dry- 
ness as before, and dissolve the residue 
in about ten cubic centimeters of water. 
This will give you a fairly pure solution 
of gold, in the form of a compound 
closely related to gold chloride and 
known as chlorauric acid. 

To make “colloidal gold,” take about 


GOL 


fy You Can Experiment 


Z ith 


combustion furnace you can 





| 
ELECTRIC | 60TO 100 WATTS 
LIGHT | | 
BULB | 100 TO 300 WATTS 


VERY WARM 


| 5OO TO GOO WATTS) MODERATE HEAT 


HEATING 


ELEMENT | 3 
{000 WATTS HOT 


40 TO 15 AMPS VERY HOT 





Heat of the furnace is regulated by screw- 
ing resistance units into a socket con- 
nected in series with the heating circuit 


one or two cubic centimeters of the so- 
lution you have just prepared and 
neutralize it carefully with scdium car- 
bonate solution, using litmus paper as 
an indicator to show when its acidity 
has just been counterbalanced by the 
addition of the alkaline sodium carbon- 
ate. Neither blue nor red litmus paper 
should change color when dipped in the 
neutralized solution. Dilute the result- 
ing mixture with about 100 cubic centi 
meters of water, and add several drops 
of a solution of tannic acid. Now warm 
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on Modernistic Wooden Tree 


~OUNTLESS thousands 
C of miniature photos of 
movie stars are sold, al- 
ready framed, in ten-cent 
stores and elsewhere. Those 
who like to collect such pic- 
s and wish to display 
r collections in a novel 
W may do so by making a 
iernistic ‘‘tree.’’ The base 
two pieces of wood, the 
me % by 6 by 6 in., and 
he bottom one % by 8 by 12 
or 12 by 24 in,. as pre- 
ferred. Cut the trunk from 
1!.-in. square stock. The 
branches are %-in. square 
pieces set into the trunk 
with glue, as shown. A 
metal star is mounted on 
top of the tree.—D. C. 


~—~ a= oo 


or 
L 





End of Rod Cut Square 
by Using Paper Guide 


is often necessary to cut or finish 
end of a round rod or piece of tubing 
that it is square across. This can be 
ie quickly and easily by using a sheet 
paper with one perfectly straight 
eige. The sheet is wrapped tightly 
around the cylinder with this edge close 
to the end that is to be squared off, and 
this gives a true line all around. The 
1e method may be used for marking 
round cardboard box, tin can, or any 
Similar object that has to be cut off on 
traight line.—M. T. 


THOUGH they are often neglected, 


Photos of Movie Stars Displayed 





An arresting way to mount a collection of miniature pictures 


Improvised Wooden Tongs Fish 
Objects up Through Grating 


SMALL objects accidentally dropped through 
gratings may be retrieved by use of two thin 
pieces of box board, a small block, and a strong 
rubber band. Place the slats together, wrap the 
rubber band around them, and insert the 
block as shown. The device may then be 
used like a pair of 
tongs. If made on a 
small enough scale, 
the tongs will serve 
for picking up tiny 
machine screws.— 
FLOYD MCCRACKEN. 


The tongs as assembled 
for retrieving a watch 


Removing the Stickiness 
from Friction Tape 


TALCUM powder rubbed into electrician’s 
tape will remove its stickiness permanently. 
This is sometimes desirable when a splice has 
been made in a wire that is frequently handled, 
or when a metal lamp socket or some other ac- 
cessory has been wrapped with friction tape as 
a protection or binding. It is equally useful 
when the tape is used for reénforcing a split 
handle and similar purposes.—FRED MIELKE, JR. 


0 


with Aid of Camera 


with a tight-fitting 


Suction Cup Cleans Grinding Wheels < Model Drawings Prepared 
) 


ling wheels are very much like cut- 
tools in that they must be in good 
ition to give maximum efficiency. 
results cannot be expected from 
unless they are cleaned thorough- 
t intervals and at least after every 
sing or truing operation. Cleaning 
a wire brush in a gasoline bath 
5, but to remove the grease and dirt 
the deeper recesses of the coarser 
ls, an ordinary suction cup is much 
effective. » 
ice the wheel in a shallow pan and 
r it completely with kerosene or 
line after stopping the mandrel hole 
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cork or a wooden plug. 





Apply the suction cup IN MAKING scale models of machines, 
to the surface for a bridges, and buildings, the model maker 
minute or so. This vi- often finds that the available assembly 
olently agitates the and detail drawings are drawn to differ- 
liquid, even drawing ent scales. Considerable time can be 
some of itclearthrough saved if, instead of making a model 
the wheel if of coarse drawing to scale, the various parts are 





texture. A surprising 
amount of grit and 
sludge willbe removed. 
Drain and rinse the 
tray when the liquid 
becomes very dirty and 
repeat the operation. 


all reduced photographically to the true 
scale of the model. This may be easily 
done by the photostat process, or more 
economically with your own camera. In 
this case, copy the drawing to the larg- 
est size the negative will take and then 
enlarge to the required size.—A. W. E. 
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Below, an experimental 
set-up to determine 
the distance from lens 
to negative and paper 


ANYONE CAN ASSEMBLE THIS 


ixed-Focus Enlarger 


FOR MINIATURE FILMS 


ERHAPS the greatest disadvan- 

tage of the 35-millimeter and the 

half vest-pocket size miniature 

camera, in the eyes of the aver- 
age amateur, is the diminutive size 
of the contact prints. If made directly 
from the film, the prints are too small 
to put in an album, to show one’s 
friends, or even to determine suitability 
for enlargement, yet the enlargement 
of all pictures to a size of 5 by 7 in. or 
greater is far too costly and time con- 
suming. 

A logical solution is to make small 
enlargements, say 2'4 by 3!4 or 314 by 
4'4 in., from each negative, instead of 
contact prints. Pictures of this size are 
inexpensive, convenient to handle, and 
yet big enough to appreciate. 

Although small enlargements may be 
made with any enlarger, the time re- 
quired to insert the negative, focus, and 
adjust the small paper on a big easel 
seems discouraging. By building a spe- 
cial fixed-focus enlarger, such as the 
one to be described, all adjustments 
are eliminated, and the usually fussy 
job of making small enlargements be- 
comes simpler and more rapid than 
contact printing 

The present enlarger was 
designed for 35-mm. film, a 
lens of 2-in. focal length, and 
an enlarged print of 2', by 
31, in., but it may be easily 
adapted for larger or smaller 
film, a lens of different focal 
length, or a print of different 
size. Except for the lens, the 
whole apparatus may be put 
together practically without 
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This enlarger is easier to use than an ordinary 
contact printing frame. It requires no focusing 


cost from materials generally 
found about the home. A suit- 
able lens may be obtained from 
an inexpensive old camera or 
may be bought, or the lens of 
your miniature camera may be 
used, if it is removable. 
Extra speed in making 
prints is attained by using an 
adapted printing frame for 
holding and masking the pa- 
per, and by using a special 
negative carrier that enables 
six different pictures to be 
printed in succession without 
having to remove the strip 
(Continued on page 114) 















A screw-top coffee can is used for the lamp housing, 
with a socket flange soldered on. 


Right, the details 






By 
KennethM. 
Swezey 






HINGED 
PRINTING 

FRAME 

HEAD OF 
BRAD. . 


wee 


Side view of enlarger, 
completely assembled 
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\ “Detail of 
Frame Clamp 
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Your present camera 
loaded with Kodak 


‘i ai 7 
ss Film KE 


ALL YOU NEED 
I. 





Two or three 
Photoflood lamps 
in Kodak 
Handy Reflectors 
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OU’LL find snapshots at night 

almost as much fun as taking 
up photography all over again. 
Working out interesting picture situ- 
ations, gauging distances, placing 
your subjects, arranging lights — 
you're an artist working with a new 
medium. Snapshots after dark aren’t 
at all difficult—but they are inter- 
estingly different. 


Equipment is simple and inex- 
pensive. You don’t need a high- 
priced camera—not any more. Any 
camera that can be loaded with 
Kodak “SS” Film will do the trick 
—even the simplest Brownie. 





make Snapshots at Night 





With “SS” Film, you use two or 
three of the new No. 2 Mazda Photo- 
flood lamps, which last for hours, 
and inexpensive Kodak Handy Re- 
flectors. If your particular camera 
is equipped with an /.6.3 or faster 
lens, then the No. 1 Photoflood 
lamps are quite powerful enough. 





Kodak Company, Rochester, N. Y. 








Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 














FREE BOOKLET... Suggests a variety of picture opportunities... 


shows you how to arrange your lights. . 
tells you everything you need to know about two ways to make night pic- 
tures — snapshots with Photoflood lamps, fast exposures with Photoflash 
lamps. (You can use Photoflash lamps, each good for one picture, if your 
particular camera can be set for “time.”’) The directions are simple and easy 
to understand. Be sure to get a free copy at your dealer’s today ... Eastman 


. how to place your subject... 



















Members of the Massachusetts Model Railroad Society study a new layout for their 
track system. This active club maintains its own clubroom and library in Boston 


Homeworkshop Guil 


Model Makers 


EXPAND THEIR ACTIVITIES 


OCOMOTIVE models are roar- 
ing along new track sys- 
tems, tiny airplanes are 
soaring to new _ records, 

and replicas of famous ships are being 
erected in miniature shipyards as model 
makers belonging to the National 
Homeworkshop Guild push forward 
with enlarged activities. 

The Massachusetts Model Railroad So- 
ciety, Inc., which has its own clubroom 
in Boston, Mass., recently increased 
the track layout of the ‘“Massachu- 
setts Bay Lines.”’ Carpenters construct- 
ed new benches, and the tracklaying 
crew followed close behind, as shown 
in the photograph above. The offi- 
cers are Lester D. Friend, president; 
George Waitt, vice president; Wilfred 
L. Hurley, secretary; Ralph Barrows, 
treasurer. 

Up in Ottawa, Canada, the Society 
of Model Engineers has 
joined forces with the 
Gas Model Aircraft Club, 
although the two clubs 
will maintain their own 
identities. A. E. French, 
who is president of the 
S.M.E., was elected to 
the board of the airplane 
club as secretary-treas- 
urer. 

The Homecraft and 
Modelmakers Guild of 
Richmond, Va.,  spon- 
sored its annual exhibit 
at the Y.M.C.A. recently 
and was host to thirteen 
members of the Capi- 
tal Homecraft Club of 
Washington, D.C., on the 
night the winners were 
selected. T. W. Stone’s 
equatorial telescope 
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mounting was voted the most outstand- 
ing piece of work. Others who won 
awards follow: Gordon Hammond, for 
a Hepplewhite chair; R. H. Athearn, 
leather pocketbook and turned wooden 
tray; W. T. Brennen, wrought-iron floor 
lamp; L. H. Perrot, Sea Witch ship 
model and model of covered wagon 
with oxen; H. D. Mollart, miniature 
tilt-top table; Dr. M. Grove-Hagan, 
carved plaques; Tuck Fuqua, working 
model of tugboat. 

Programs of wide variety have been 
enjoyed by the Tri-State Homework- 
shop Club, Sioux City, Lowa, since its or- 
ganization last April. These havetinclud- 
ed a demonstration of gluing by A. C. 
Whiteman; moving pictures secured 
through H. A. Morrill; and a discussion 
of tool sharpening by Charles Dietschey. 

Lawrence Schwartz is chairman of a 
membership drive conducted by the 





Coulee Dam (Wash.) workshop club in the shop of A. F. Darland 





Tinicum Homeworkshop Club, Lester, 
Pa. ... The Brunswick (Me.) Home- 
workshop Club repaired toys for the 
Parent-Teacher Association and the Red 
Cross . . . Each member of the Hud3 
son (Mass.) Craftsman Club is maks 
ing one useful article to donate to 
the club, and these will be used as 
prizes for the best original idea sub- 
mitted each month... As a service to 
its members, the Jacksonville (Fla.) 
Homeworkshop Club has prepared a 
mimeographed list of catalogues and 
pamphlets in its library. 

Early California furniture for a six- 
room house is being constructed by the 
California Craftsmen’s Guild, Oakland, 
Calif. . When the Marion (Ohio) 
Homeworkshop Club organized recent- 
ly, the first meeting was spent in look- 
ing through magazines so that each 
member could select a project on which 
to begin work at once . . . Members of 
the Vicksburg (Miss.) Homeworkshop 
Club visited local sawmills and ar- 
ranged to get seasoned walnut, cherry, 
gum, and other woods... The Sunset 
Social and Hobby Club, Brooklyn, N.Y., 
has just completed remodeling its club- 
room. 

Wood carving by means of sand 
blasting was demonstrated to the Den- 
ver (Colo.) Homeworkshop Club recent- 
ly ... Officers of the Brookhaven Home- 
workshop Club, Chester, Pa., are George 
Whiteley, Jr., president; Herbert Kim- 
ley, vice president; Ethel M. Brown, 
secretary-treasurer; Louis Whiteley, 
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Wood-inlay picture made by W. E. Mitchell, 
of Spokane, Wash. Note shadow of tree 


George Whiteley, Sr., and Oscar E 
Holmes, Jr., trustees .. . Meetings of 
the Oregon (Ill.) Homeworkshop Club 
have proved so successful that they are 
held weekly in the high-school shop un- 
der the direction of John H. Carr... 
The Garden State Homeworkshop Club, 
Newark, N.J., has been constructing a 
miniature village and a combination 
desk and bookcase ... A. W. McIntosh, 
secretary of the Mazda Homeworksho} 
Club, Euclid, Ohio, demonstrated how 
to make wood-inlay pictures at a recent 
meeting. A. A. Armstrong is building 
door chimes, and L. Zust has completed 
a utility cabinet ... The home work 
shop of a local manual training in 
structor was visited by the Kerrisdal« 
Homeworkshop Club, Vancouver, B.C.. 
Canada. An informal hobby show wa 
held in December ... An inlaid pictur: 
of “The Last Supper,” which contains 
several thousand pieces, was shown t 
members of the Tri-City Homework- 
shop club of (Continued on page 107 
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Clubs Expand Activities 


(Continued from page 106) 


aSalle, Peru, and Oglesby, Ill., by Ru- 

3; Charles, who demonstrated how he 
.akes such pictures. W. Menning | 
talked on “Glue Facts” at the home of 

C. Rucinski. 

Dr. L. E. Bovik donated a 4-h.p. 

otor and a large light to the North 
hore Craftsman Club, Waukegan, Ill. 
‘ H. Dalton showed how to make at- 
tractive things from alabaster and gave 
the members a generous supply so they 
ould try their hand at it. Old toys were 

conditioned for Christmas. 

Fred B. Smart discussed filing and 
F setting handsaws, circular saws, and 
: band saws at a meeting of the Coulee 
: Dam (Wash.) Homeworkshop Club in 
the home of A. F. Darland. Mr. Dar- 
: land exhibited a new heat-treating fur- 





Ve ws we 


x 















SHOE PITCHING 
CONTEST 








YES, | WOULDN/T 
WANT TO MISS SEE- 
ING HIM IN THE HORSE- 
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AT A HORSESHOE 
PITCHING CONTEST 

















HELL 


O ROB 
CHUBBINS ~ IM “sah 











SURE GLAD TO SEE NO THANKS, \: 
YOU. ROB, YOLYRE —_- ED YLL WAVE 
JUST IN TIME TO MORE FUN 
TRS owt WATCHING YOU 
as EXPERTS 








A PLAYER PITCHES TWO SHOES IN YJ 
EACH INNING. (TS NOT UNUSUAL FOR 
ALL FOUR SHOES TO BE RINGERS. 
QUITE A CONTRAST TO OUR GAME, 
EH CHUBBINS 2 

a SF 
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nace built from odds and ends (except 
the element) with which he will make 
his own tools and machine parts. 
Officers of the newly-organized Lewis- 
Clark Homeworkshop Club, Lewiston, 
Idaho, are W. D. Lundstrum, president; 
ira S. Dole, vice president; H. T. An- 
derson, secretary; Oscar Ranzenbach, 
treasurer. Recent programs have in- 
cluded a talk on safety devices for the 
jointer and table saw by E. J. Warner, 










CHUBBINS, ED GOT TWO 


more 


RINGERS. THAT MAKES PITCH, ITS C 
A TIE, NOW, LETS SEE WHO WINS BYA F 
BREAKS IT AN 
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demonstration of sharpening tools by 


THEW RE MEASURING THAT LAST 
CLOSE-YES---ED 
PACTION = 


Se 


iY 


. ii | f 
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P. J. Rawson, exhibition of inlay by 





CONT LST ER | { (TS THE FIRST PRIZE I'VE peop ch AND | RECALL YES, Se he FIRST 
= Toten : IGHTY FINE /) | GOTTEN SINCE | WON THIS HOW HAPPY YOU LOOKED PIPEFUL NLY 
P. O. Weisgerber, and demonstration of | |PRIE Yau won —~ \ PIPE BACK HOME, REMEM- WHEN YOU FIRST SMOKED OPENED My EVES TO THE 
ithe work by August Peterson. Mr. | |— » ? | | PRINCE ALBERT 'N 'r PLEASURE IN -—4 
; iat ~-oeaa PIPE SMOKING J 


Rawson used two meetings to make an 
end table with power equipment. 

Richard Iverson, secretary of the 
Jumbo Homeworkshop Club, Chicago, 
iil., is making a model of old Fort 
Dearborn out of match sticks. Nearly 
ill the other members are busy making 
irticles described in issues of POPULAR 
SCIENCE MONTHLY. 
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Free Bulletin Tells How 
to Organize a Club 


OUR copy of a three-page bulletin | 
that shows how easy it is to start 
home workshop club in your own 
neighborhood will be sent by the Na- 
tional Homeworkshop Guild upon re- 
ceipt of a large (legal size), stamped, 
ind self-addressed envelope. 
Fellowship with other amateur crafts- 
en is a valuable aid in your hobby, 
nd it was because of that fact the 
Guild was organized. Once your club 
inder way, the Guild will send month- 
bulletins and job sheets which con- 
n helpful ideas—all absolutely free. 








National Homeworkshop Guild 
347 Fourth Avenue, New York 
Pl 


ase send me my copy of the instruction bul- 


n telling how to start a home workshop club, 

| inclose an application blank for a free charter. 

r your use in sending this information I am = 
sing a large (legal size), stamped, and self- 1 

iressed envelope. 





pIURLEC....ccoccesceccencoseses 


(Please print very clearly) 














RCH, 1938 





Smoke 20 fragrant pipefuls of Prince Albert. If you don’t 
find it the mellowest, tastiest pipe tobacco you ever 
smoked, return the pocket tin with the rest of the tobacco 


we will refund full purchase price, plus postage. (Signed) 
R. J. Reynolds Tobacco Company, Winston-Salem, N.C. 









THEYRE ALL MEMBE 


PIPEJOY 








SMOKING—WNO-BITE 
PRINCE ALBERT 


MONEY-BACK GUARANTEE 


n it to us at any time within a month from this date, and 


PRINGE ALBERT 


ial a Eile, 15 Se led ae te). 43 


Please mention PopuLAR SCIENCE MONTHLY when answering advertisements in this magazine. 


I THINK IM 1 CAN PICK AND 
ENTITLED TO A LITTLE \- CHOOSE AMONG TOBACCOS, ah a peta 
FUN OUT OF LIFE, SO I TREAT BUT ITS PRINCE ALBERT OF GOOD, RICH-TASTIN’ 
MYSELF TO EXTRA-PAILD FOR ME. THE CRIMP CUT 


ASSURES EASY DRAWING, 


Copyright, 1938, R. J. Reynolds Tobacco Company 


RS OF THE 


CLUB : 







































PRINCE ALBERT. RA. SURE 
15 A BARGAIN AT THE 





























DISSTON : Drab-Colored Shops are Out! me 


(Continued from page 91) 


—of course 





time to buy a 
new Hand Saw 


Enjoy the treat of a finer 
saw than most men have 
ever owned! Ask dealer for 
DISSTON D-23. Light- 
weight, straight back, nar- 
row blade. Butt, 634"; point, 
14%". Precision balance, 
true taper, easy running, 
fast cutting. Disston’s 
_ world-finest saw steel. 
Mirror polish, striped 
back, beautifully etched. 


AN 
et 

hey Applewood handle, full 

> p.23 carved, Cross-cut or rip. 

Pee = One of Disston’s finest. 26" 

4 ry i” length for only . . $3.85 

ee Ask your dealer also to 





— show you DISSTON D-8, 
world-famous as the “Saw Most Carpenters Use’. 
Skew back. 26” length, $3.50. Also made Light- 
weight Pattern for home workshop ...... $3.50 


—eey~ === FREE MANUAL=—— 


ai , How to Choose and Use Saws— 
2 inswered in “Saw, Tool and File 
roo 34g ON Manual’. FREE. Mailthisto Henry 
My, Disston & Sons, Inc., 310 
Tacony, Philadelphia, U.S. A. 


La 


Name-.-- 


Address--- er 


Check the Hardware Store for Value and Variety 
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because such very dark colors may read- 
ily absorb up to 47 percent of the active 
light entering such areas. Sash should 
preferabiy be painted white or ivory. 
The five-foot dado, or lower wall 
panel, may be a light tan or green, 
preferably on the gray-green or jade- 
green side for softness and to kill the 
very appreciable but generally ignored 
“ground light” reflected upwards to the 
eyes of machine operators. This ground 
light may bea definite accident hazard. 


LL starting equipment, clamp-rack 
knobs, machine-table edges, and 
guards should be painted a bright red or 
scarlet. This becomes doubly effective 
on machine-table edges when they carry 


a narrow stripe of bright yellow along 


the center of the red. 

The bodies of all machines may be a 
light to medium chrome green. For this 
use white oilproof machine enamel 
shaded to a light ivory by stirring in a 
slight amount of French ocher ground 
in oil; then shaded light pearl gray by 
adding a trace of black enamel; then 
to a soft, bright shade of jade green by 
adding medium chrome green in oil. 
If five gallons or more are needed, any 
reputable paint manufacturer will make 
up a jade-green machine enamel to suit. 

Again, the machines may be a soft, 
light straw or tan, trimmed with bright 
green and scarlet. Avoid heavy, deep 
colors as they are as deadly as the cus- 
tomary black and “machinery gray,” 
which make the shop dull and dreary. 


In most cases the machines have been 
painted by the manufacturer on frames 
well filled, puttied, sanded, and surfaced 
before applying the enamel. Where long 
service or hard usage has chipped or 
dented the surface, the machines must 
be serviced before painting. Wash witl 
a trisodium-phosphate solution, using 
14 lb. of powder to a 15-qt. pail of hot 
water. Rinse well, then wipe down wit! 
rags saturated with denatured alcoho! 
to remove the last traces of grease, 
especially in the neighborhood of bear- 
ings. Do not use gasoline because this 
would spread a layer of oil over the en- 
tire surface and destroy adhesion. 

Apply a coat of sanding surfacer sold 
by the manufacturer of your machine 
enamel and handled according to direc- 
tions on the can. Let dry hard, then 
putty up all dents, chips, and rough 
areas, using a putty-knifing glaze ap- 
plied according to directions. Dry hard; 
the time will vary with the glaze. 

A glaze can be made by hand from 
one third white lead paste in oil, two 
thirds dry whiting, and enough machine 
enamel to make it work smoothly unde) 
the glazing knife. 

When the putty has dried hard, sand 
the entire job smooth and level with 
2/0 waterproof abrasive paper and wa- 
ter. Wipe clean and let dry. Apply a 
second surfacer coat if desired. 

The enamel may then be brushed on 
or sprayed. Let the enamel dry hard 
enough to resist thumb-nail pressure, 
then apply a second coat. 


How to Be Your Own Ski Repairman 


(Continued from page 81) 


both surfaces and when dry, glue them 
together under pressure. Make certain 
that the grafted tip is straight. 

I do not recommend repairing broken 
bindings, and poles cannot be satisfac- 
torily repaired once broken. Such parts 
as the snow ring and tip are easily re- 
placed. The handle generally stays on 
the pole as long as the pole lasts. A 
split pole can be safely taped with fric- 
tion tape, providing it is split on one 
side only. 

When the skiing season is over, re- 
move all the running wax with the 
scraper and some gasoline or benzine. 
Recondition the running surfaces with 
pine tar or lacquer as described in last 
month’s article. 

If the skis have developed a twist, 
they should be straightened by strap- 
ping or clamping them to a thick board 
with a small block under the lower side 
of the twist. A plank shaped to the 
form of the ski, as illustrated in one 
of the photographs, is convenient but 
not always necessary. Then when the 
skis are in first-class condition, put 
them in a press. 

A ski press consists of two clamps, a 
block, and a spreader. Each clamp is 
made of two pieces of wood 1 by 1 by 6 
in. fastened together with bolts and 
wing nuts, one at each end. The bolts 
should be about 21% in. long and 3/16 


in. in diameter. The block is 1 by 2 by 
3 in.; the spreader is 1 by 1 by about § 
in. with sharp ends, like pencil points 

Place the skis with the running sur 
faces together and attach the lower 
clamp about 4 in. from the heel of the 
skis. Then place the block between the 
skis under the toe irons so there is a 2 
in. space, and fasten the second clamp 
where the skis touch when pressed to- 
gether. Insert the spreader between the 
tips. To keep it in place, drill small, 
shallow holes 1 in. below the tips. 

Put the skis in a place that will not 
be too hot and dry, or too cold and 
damp. A happy medium is best. Stand 
them on their ends, not tips, or lay them 
down flat. 


Rubber Treads Lengthen 
Life of Overshoes 


RUBBERIZED overshoes and boots ofte 
wear completely through the rubbe: 
sole and heel and have to be discarde: 
although the uppers are in good shap¢ 
Never wait that long. As soon as th 
original tread is worn smooth, purchas' 
a ten-cent pair of rubber repair sole 
and cement them in place. A smalle 
pair can likewise be cut up and fitte 
to the heels, if necessary. These sole 
supply a new tread, which is an aid t: 
safety in icy weather.—GAIL FOSLER. 
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I THE mandrels of large diameter should 
4 be made from machine steel and left 
soft for the sake of economy. Hardened tool- 
steel centers in the form of inserts should, 
however, be pressed into holes drilled in 
the end of the mandrels. Each mandrel, of 
course, Should be finish turned to size 
while running on the inserted centers. 

The cost of metal castings and the neces- 
sary patterns has often deterred embryonic 
inventors and model makers from attempt- 
ing projects. Local welding shops can now 
approximate almost any metal casting at 
moderate cost by fabricating sheet metal, 
machined parts, and structural sections. 

When it is necessary to cut thin sheet 
rubber into suitably shaped pieces for gas- 
kets and other necessary parts, apply glue to 
the entire surface of the rubber and fix to a 
piece of sheet metal, being careful not to 
stretch it in the process by applying too 
much pressure. After the rubber has been 
ut with a razor blade or a very keen, thin 
knife, it may readily be stripped from the 
sheet metal. Rubber is much easier to cut 
if the blade is first dipped in water. 

When the hole in a pulley or gear, which 
is to be keyed or pinned in place on a shaft, 
is too large, cut a spiral groove through the 
hole by utilizing the thread-cutting lead, 

of the lathe, and then tin the hole. 
l purpose of the spiral groove is to an- 

the solder. 

making blanking dies, it always pays 
f to make a template the shape of the 
desired blank. The template can be used for 
gaucing purposes when filing the die. A 
knurled handle attached to the center of the 
template will be found convenient. 

sn’t necessary to clutter up the tool box 

every size drill and tap, if the neces- 

taps, tap drills, clearance drills, and 

erbores for each commonly used tap 

ire kept together in units by mounting 
tl n suitable wooden blocks, one block 
h thread size. 
kle-finishing paint can be applied 
necessary without special equipment. 


I the oven of a kitchen gas range will 
a r the purpose. When patching work 
t ge to be accommodated by the oven, 


a the special crackle-finish paint to the 

spot and cover it with a tin can 
ce ting a 100-watt electric light. 

letermine the accuracy of a lathe lead 

disengage it from the gear train and 

it in place by pinning. Now place a 

of round stock between centers and 

series of annular grooves in it by 

ng the lead screw nut at each suc- 

pitch. The distance between the 

r grooves cut in the test piece indi- 

the lead and pitches of the lead screw. | 


Ple ase 
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408 exran GAS ml 


HE SPARK PLUGS in your engine so 

largely and vitally affect its perform- 
ance that it would be a shame to handi- 
cap it with spark plugs that are less 
dependable than Champions. 


Worn-out spark plugs or spark plugs of 
inferior quality will not only seriously 
impair engine performance, but also 
actually waste gasoline to an extent suf- 
ficient to pay for a set of new Champions. 
Millions of motorists now install new 
Champions regularly every 10,000 miles, 
because that has been their experience. 


Champion Spark Plugs have that reserve 
quality, that ability to exact crisper, more 
certain performance from your engine— 
that quality which makes them cham- 
pions in factas wellasin name, and distin- 
guishes them from ordinary spark plugs. 





when answering advertisements in this magazine. 





+ , 
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The world’s racing records prove it. 
Champion’s 27-year reputation insures 
it. If you require extra power, extra 
speed, extra economy, and above all, ex- 
tra dependability, insist on Champions. 
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MODEL MS, 
STANDARD 
SPEED UP TO 
6 M.P.H. 


MODEL MD, 
DELUXE 
1.1 N.O.A, CERTI- 
FIED BRAKE H.P. 
AT 4002 R.P.M. 





qm,” 


TEW! 


Two 
4% outboard motors with Un- 


bantam-weight 


derwater Exhaust and 360° 
Steering and Reverse com- 


bined — in Johnson’s famous 
high quality Single Shaft con- 
struction! Synchro-Control, 
Patented Co-Pilot, Positive 
Plunger Pump and other qual- 
ity Johnson features. Integral 
Streamlined Power Head and 
Ready-Pull Starter (in the De- 
Luxe model). 

There are seven other great 
Sea-Horse Motors in the "1938 
Johnson line, a mode for every 
outboard purpose. Call your 
Johnson dealer for a demon- 
stration. You'll find his name 
listed under“ Outboard Motors” 
in your classified 
phone directory. 
JOHNSON MOTORS 

500 Pershing Road 
Waukegan, Illinois 


Johnson M tor 
Peter 0ro 


FREE! 


Write for 1938 id Horse Handy 
Chart of sizes and specifications — 
the most important ever published. 


JOHNSON 
| Stator 


OUTBOARD MOTORS 


of Can., 
, Lanada 
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BLUEPRINES 






for Building Boats, 
“Models, and Other Projects 


AVEN'’T you often envied the per- 
son who could sail his own boat 


on the bay, 


or paddle his canoe 


across the lake, or speed his outboard 
motor boat up the river? But why envy 


him? We can supply 


complete blue- 


prints and instructions for building a 


variety of excellent boats. 


By starting 


now, you can have the boat ready when 


the warm days of spring arrive. 


If, however, you prefer to build models, 


furniture, or countless 


other articles, 


you will still find our Blueprint Ser- 


vice Department ready to help you. 


A 


partial list of plans is given below; a 
complete list will be sent upon receipt of 


a stamped, self-addressed envelope. 


BOATS 


| All-Purpose Boat, 11 ft. 5 in. 
™ long, for sails, outboard motor, 





a =} or rowing, 331 ; 
Canoe, 16-ft. canvas-covered “kayak, “with 
~~ ess OS eee eee 
Combination Boat, 15-ft. hull, can be pow- 
ered by sail, outboard motor, or oars, 
131-132-133-R .. jcintideindanitihinantistiapapatapianesdait 
Folding Duck Boat, 13 ft. long, “170-R 


High-Speed Boat for Small Outboard Mo- 


tors (7 ft. 11 in. long), 257-R........ 
Outboard Racer for Class “A” and “RB” 
Motors, (10 ft. 4 in. long), 211-212-R 
Racing Runabout (13 ft. long, for outboard 
motor), 261-262-R ieidsies ° 
Racing Sailboat Blackcat (13 ft. 4 in. long, 
5 ft. beam, weighs 250 lb., Marconi 


rigged), 321-322-323-R 
Sailboat (12 ft. long; weighs "200 lb.: 
fast skimming-dish hull), 314- R. 
Runabout (9 ft. 8 in. long, 43-in. 
beam, for small outboard motors), 
309-310-R ........ 
Utility Rowboat, 13-ft., 

or driven by outboard motor) 


War 


has 
Sport 


ag (can. also be ‘sailed 
, 224-R 


MODELS 


Aircraft Carrier Saratoga (18 
in.) and a Flush-Deck Destroy- 


\ er (614 in.), 226-227-R.... 
Alabama, famous ‘Confederate bark- rigged 
steam sloop, 21'4-in. hull, 335-336-337 
Army Multiseater Fighter Plane XFM-1, 
24'4-in. wing spread, 1434 in. long, 
solid scale model, 334A............... iene 
Bluenose, the famous fishing schooner, 1714 


in. hull, 110-111-112-R.. 
Brig Malek Adhel (20-in. hull; 


frame-and- 


plank construction), 304-305-306-R.... 
Clipper _e Great Republic (31%-in. 
ull) eo 0 | ae ee 
Clipper Ship Sea Witch (914- in. hull), 219 
Coast Guard Patrol Boat vennedhnti 286- 
287-R _ neumasuninanas 
Constitution (“Old Ironsides’’), 21-in. hull, 
57-58-59-R 


Covered Wagon (2314 in.), 118-119-120- R 
Cruiser U.S.S. Indianapolis (12-in.), 216... 
Farragut’s Flagship Hartford (33%4-in. 

_ hull), 221- i ssansedcacitnadasniabiautamaaiuiaddigan 


222- 


BOGS TE ccccccceseses 
Freighter, Ocean (14-in ), “271 
H. M. S. Bounty (8'%-in. hull), eiialiaate 
Liner President Lincoln (1434 in.), 325...... 
Locomotive Model, Hudson Type, HO 

Gauge (14 in. long; driven by 6-volt 

motor), 329-330-R - 
Mayflower (24 in.), 83-84-85-R igisipa 
New Bedford Whaleboat (14-in.), 326-R........ 
Normandie (205-in. hull), 264-265... 


Privateer Swallow, Baltimore clipper, 
(13-in. hull), 228-229-230-R.. 

Racing Yacht Seascout (42-in.), 106-107- R 

Roman Galley (19-in.), 138-139-R.........00:. 


Ship Model Weather Vane, 66.... 
Sovereign of the Seas, clipper ship. (20%4- 
in, hull), 51-52-53-R 


75 


-50 
-50 
PY fe 
75 


.50 


75 
-50 






























Spanish Treasure Galleon (24 in.), 46-47.... .50 
Stagecoach with Horses, 144-145-146-R......... 00 
Trading Schooner (17%%-in. hull), 252-253. 50 
. o oe Texas (3-ft. hull), 197- 198- 
SI _ cothacsusiontintnidaideadesibmmndddbiehiucsvempbiteices 00 
Viking Ship. (2054 -itt.), CIB BRR..20ccrcccrcrecorseees 75 
Whaling Ship Wanderer (20%-in. hull), 
pS See ee ean 1.00 
Yacht Rainbow (7%-in. hull), 233............0. .25 
(Construction kits are available for) 
(some of these models. See page 28.) 
FURNITURE 
Bed and Armchair Table, 333A  .25 
‘ ea 25 
SS} Child’s Costumer, 179A.. .25 
Fireside Bench, Colonial, 187A- 188A -50 
Floor Lamp (tripod base), 243A ........ .25 
Four-Leaf Card Table, 239A................ .25 
Gate-Leg Table with Round Top, 24 .25 
Hanging Wall Cabinet, 280A..............:0s00000 .25 
Kitchen Table Cabinet with Folding Seat 
(no turning), 27 by 48-in. top, 27...... .25 
Magazine Rack and Wooden Wastebasket, 
SS RP eae .25 
Maple Tavern Table, top 30 by 68 in., 318A _ 50 
Modernistic Lamps (three designs), 92..... .25 
Modern Tea Wagon and Cabinet into which 
s.r .25 
Reading Tables, Two, 68. 25 
SO BN Ce es 25 
Silverware Chest on Stand, 256A... 25 
Six-footed Coffee Table, 327A........... We 25 
Small Early Colonial Pine Chest, 308A...... 25 
Smoking Stand, Modern, 238A.............000000 25 
Telephone Table and Stool, 18......... .25 
Tilt-Top Table (turning), 140............ .25 
Treasure Chests (metal bindings), 78 .25 
Upholstered Stool, 240A .........cccccccceeeees .25 
. RADIO SETS 
mm All - Wave Portable Receiver 
y eYl (two tubes, operated by bat 
tL } tery), 217 -Reecccccssscssccssscessncceseeeen 50 
Amateur Short Wave Receiver, 155 25 
Amateur Radio Transmitter, 183-184........ .50 
Five-Tube Short Wave (A.C. or D.C.), 223 .25 
Full Electric Headphone Set, 130 25 
One Tube (battery operated), 103. m4 
WOCCONGEEIG TSE, BD. ccicccsscecnivecoccsecsoses .25 
Short-Wave Converter Unit, 137............ .25 
MISCELLANEOUS and TOYS 
Airplane Cockpit with Con- 
I, TNO. COU ccneenicinsanedauadinians 25 
Baby’s Crib and Play Pen, 26 .25 
Colonial _ sh ~"* , eae .25 
Doll’s House Furniture, 73..........ccccccccceceees 25 
Flowerpot Stand (38% in. high) and Novel 
Modern Table Lamp, 317A.............. 25 
Four-Treadle Hand Loom, 268A-269A...... 75 
Projector for Photos and Pictures, 259A 25 
Tie Rack, Extension Book Rack, and 
r,... § Se | eee 25 
Toy Electric Motor, Softwood Coffee Ta- 
ble, and Scottie Pins, | Ese 25 
Toy Fire Engine, Dump Truck, etc., 101 25 
Turned Costume Jewelry, 275........csssssseseeses 25 
— 
Popular Science Monthly 
353 Fourth Avenue, New York 
Send me the blueprint, or blueprints, numbered 
as follows: 
Fg ee I isncinssinrcsanesis cents 
I sccesctinninsiensissssisuicisinitsesiditidpsnciiciatanengiibateipmumdudanes 
I 1 s<isseinsnotsannppeiibnsisnhiiataiiatasninnainbdataiaiaiuagiaiad: 
I NE TO iccsacrhacincessssiicesetciaidomaieapinpiiasaainanitineaians “ 
Please print your name and address clearly. zl 
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3roken Pipe Repaired 
with Inner Tube 


\VHEN a water pipe breaks in a place 
where the leaking section cannot easily 
be replaced, one way to make a tem- 
porary repair is to wrap the pipe with 
wide strips cut from an old inner tube. 
Stretch the tube as tightly as possible, 
and tie it securely with twine. This re- 
pair can be made permanent if condi- 
tions permit a cement casing to be cast 
around the pipe so as to cover the 
wrapped section and extend a short dis- 
tance beyond.—THOMAS M. MCCOoRD. 


Cigarette Wrapper Protects 
Watch in Dusty Factory 


. WATCH or other small, delicate in- 
strument may be protected from dust 
and moisture when necessary by using 
the transparent wrapper from a pack- 
age of cigarettes. Remove the wrapper 
carefully, place the watch in it, and 
twist it shut around the stem. This has 
proved a satisfactory expedient in a 
dusty factory.—ERIK H. DUFFY. 


Laying Model! Track 


(Continued from page 82) 


16'5 millimeters from the first. Check 
frequently to see that this gauge is 
iintained throughout. 
On curves, you will have to cut the 
ballast material to shape. The tie strips 
easily bent by taking a pair of scis- 
; and cutting away all the connect- 
ing links on one side. On curves, use 
the track gauge so the side with two 
notches is on the outside of the curve; 
this will automatically increase the 
gauge slightly, to give the locomotives 
nd cars extra freedom on the turn. 
Holes are provided in the tie strips 
inserting the third-rail supports. 
k them in, then solder the square 
brass strip to their tops. 
ven the task of soldering the third 
rail straight on the nailheads may be 
avoided if you are willing to go to a 
little extra expense and buy third-rail 
chairs. These are turned brass supports, 
drilled and counterbored so that they 
n be nailed in place. Across the top 
. Slot into which the third rail fits. 
joints in the rails may be left un- 
connected if desired, but they should 
then be spiked up close to the end to 
keep them in line. If you prefer, you 
! use small U-shaped fishplates that 
Sli» over the bases of the rails and keep 
t 1 in line. These should be tightened 
a pair of pliers. In either case, the 
t { rail and at least one running rail 
ld be bonded electrically to pro- 
a path for the current. This is 
by soldering connecting links of 
across the end of the rails as 
n. If you use roofing-paper ballast, 
J i piece of sheet metal or fiber under 
t int while soldering to prevent the 
of the soldering iron from melting 
‘ar in the ballast. 
construction of switches and 
su. sestions on planning a layout will be 
§!.en in a following article. 
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IN 1905 ... “I was 30 when 
I got married. My wife, Nellie, 
said she liked to see a man smoke 
a pipe, so I took up with it. At 
first I didn’t like it much, but 
after trying a lot of tobaccos I 
discovered UNION LEADER, 
which I found real pleasurable 


and stuck to ever since.” 


TODAY... “In looking back, 
I got this much to say. I’ve 
talked smoking with a lot of men 
in my day—and though I tried 
their tobaccos, when they urged 
me, I never discovered a blend 
as biteless and satisfying as 
UNION LEADER.” —Leonard 

J. Morse, Falls Village, 

Conn., R.F.D. No. 1. 


FOR PIPE AND 
CIGARETTE 


Please mention PoputaR ScIENCE MONTHLY ‘"4en answering advertisements in this magazine. 


Ad Loyal Feutnd 
Thers...and Now 


THE GREAT AMERICAN SMOKE 
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ALWAYS .... Since the day it was 
introduced, over a third of a century 
ago, UNION LEADER has been a true 
friend of pipe lovers. This prize Burley 
from the Kentucky Hills is mellowed 
in oaken casks and made bite-free by 
a special process. Try a tin today— 
the biggest money’s worth of 


smoking pleasure a dime ever bought! 


Copyright, 1938, by P, Lorillard Co., Inc, 
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CK-2 Ki-Yak 
quickly converted SS 





Anyone can AS- 
SEMBLE the new 
OK-2 IN A FEW 
DAYS AT HOME! 

















WEIGHS. ONLY SO LBS. 


Strong as a Giant! 


At last! 
portabk 
assemble in 
built). Take anywhers 
ists, fishermen, hunters, 

’ Safe, Le akpro rf 
miles per gallon! Mead’s pe 
bed. Cut-To 
mbly, 
ell to other 


Price 


A sensational 50 


!) Ama 


Convenient 


Plan. RUSH 10¢ and Coupon be 


9 HOURS TO BU 





into speedy sail- boat! 


famou 
ortsmar 


Ki-Yak paddle | ind sail 


And here's ghe 


weigt wonly Olbs t i 
ly assembled at home in 
‘ time with sensational 
new a ‘ type of con- 
truction Home Assem- 
ave you nearly HALF 
factor t t. PORTABLE 
by ha ‘ Th sand f 
Mead Ki-Ya e the world 
er! Don't y boat till 
et rior fea 
M. + 
‘ 
T MAIL, 1 


Coupon! 

- ' 
! ! 
‘MAIL COUPON NOW!) 
: Gentlemen: | am en 1 , », handling charge. Please I 
', me your New Roat Catalos How tnt nductory Factor to-¥ ia 
g Price und $6G Paddle Offer int Plainly l 
i 
‘ NAMI ; 
; PREET & NO 
cITy STATE i 
: SEND TO: ; 
' MEAD GLIDERS *beni.'5°35"" CHICAGO | 


Hurry! Send 
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OUTBOARD MOTOR BOAT 
a few days at home! 
by hand or car! Ideal for auto tour- 
campers 


MOR 


Fit Constructio 
easily, quickly ,—a7 
ing LO 
**Pay As You Build’”’ 


durable, seaworthy, 
anyone can easily 


(Also available factory- 


Ib. tough, 


Outboard power or pad 
E speed per horsepower. MORE 
rfected, exclusive aluminum-rib- 
n Kit guarantees successful as- 
d profitably (if you assemble to 

Introductory Factory -to-You 
Progressive Group 
ow for full details! 





— 








$6°° 


PADDLE 


GIVEN 


with your 
*“cR°* Ki- 











BIG MONEY 


Easily Assembling Mead’s | 





The 7 


Alabama,’ Confederate Raider 


(Continued from page 89) 


Waterways are strips 1/16 by 3/32 in. 
glued to the deck in the corner between 
bulwark and deck. They run along 
both sides from poop to forecastle. 

For the poop and forecastle bulk- 
heads, I used thin pieces of 4%-in. gum- 
wood on which are carved the paneled 
doors and windows. The door panels 
are painted white, the windows blue. 
The bulkheads are giued in position 
against the ends of F and G. The joint 
is concealed by gluing a covering board 
along the edge of the deck above, a 
scant 1/16 by 5/32 in. Each covering 
board should project slightly over the 
edge of the bulkhead. 

There were probably port lights to 












MATERIALS FOR FITTINGS 
OF THE ‘ALABAMA’ 
SOFT PINE 

Pc. Dimensions For 
1 %x 4%x13% Lifeboats, skylight 
GUMWOOD OR OTHER 
SEMIHARDWOOD 


I 


1 yx %x12 Catheads, fife rails, 
etc. 

1 14x3/16x 20 + Knightheads and 
channels 

1 1/16x3/16x20  Pinrails 

| Wx 4x13 Hatches 

1 3/32x +x ¢ Gaff jaws, etc. 

1 lex 4x 8 Funnel casing 

1 1/16x %x 1% Topof funnel casing 

1 1/32x3/32 xz 12 Ladders 

1 x 5¢x 6 Gun carriages, etc. 

1 7/16 round x Capstan 

8 1/16 x 6 Spars 

3 x18 Masts, spars 

3 3/16 x18 Masts, spars, guns 

2 ; ” x18 , " 


MISCELLANEOUS 

Fiber or celluloid |! 
and tops. 

Brass tubing: 1 pe. 
x 2 for funnel; 1 pc. 
ameter x 3 for steam pipes. 

Sheet brass: 1/64 x 1 x 3 for mast and 
yardarm bands, pintles, gudgeons, etc.; 
1/32 x 1% x 6 for bridge, standards, 
propeller gallows, smokestack bands, 
etc. 

Brass rod le x 3 
propeller shaft. 

Wooden grating 1 x 3. 

Stanchions: 26 turned from wood, '%4 in. 

long: also materials for making 31 

metal 2-ball stanchions '4 in. long (or 

the stanchions may be purchased ready- 
made from a dealer in ship model 
supplies ) 

steering wheels % in. outside diameter 

(to be made or purchased). 


16 x 3 x 3 for caps 
14 outside diameter 


3/32 outside di- 


for binnacle, trusses, 


> 


Wire 3 ft. No. 18 for trusses, sheerpoles, 
dolphin striker, whiskers, etc.; 10 ft. 
No. 24 for grating bars, jackstays, lad- 
der handrails, chain plates, etc.: 20 ft. 
No. 28 for stanchion railing, deadeye 


30 cotton or silk- 
lor footropes and 


straps, etc.; 4 It. No. 
covered magnet wire 
stirrups, 


Bell '@ in. high; 4-bladed propeller, 74- 
in. diameter; 6 mooring bitts ™ in. 
long: 5 pair of 1 in. davits with side 


sockets and rail brackets: 2 anchors 114 
in. long (all of which may either be 
made from scraps of material or pur- 








chased ). 

Note: All dimensions are in inches. The 
materials for the hull itself were given in a 
previous list (P.S.M., Feb. ’38, p. 80). The 
rigging line, chains, blocks, and other mate- 


rials required for rigging the model will be 


itemized in a later installment. 








the poop and forecastle, placed as shown 
last month on the sheer plan. These I 
indicated by cutting slight depressions 
in the hull 3/32 in. in diameter, and 
painting them blue to represent glass, 

The pinrails also can be seen on the 
small deck plan. They should be a iull 
1/16 in. thick by 3/16 in. Nail them 
firmly to the bulwarks. 

The decks should be lined to repre- 
sent planking. A very sharp, hard pencil 
will do this. Lines 
from 1/16 to 1/10 
in. apart look best. 

Painting the hull 
is of the utmost im- 
portance, although 
often slighted by be- 
ginners. The wood 
should be made per- 
fectly smooth with 
progressively finer 
grades of sandpa- 
per, then dustedand 
given a very thin coat of shellac—one 
part shellac to two parts alcohol. 

Two or three coats of flat white 
should next be applied. Each must be 
allowed to dry thoroughly and be 
rubbed down with No. 00 or finer sand- 
paper between coats. Any inequalities 
or scratches will then become visible, 
and they should be eliminated. My pref- 
erence for a putty for such small work 
is paste wood filler, obtainable at any 
paint store. Plastic composition wood 
is also a valuable aid. 

Up to the water line the hull is paint- 
ed to imitate copper color. For this I 
have found that burnt sienna and In- 
dian red oil colors of the type used by 
artists and sold in tubes are better than 
a metallic paint. Some emerald green 
is rubbed in at the bends and here and 
there where the verdigris might be ex- 
pected to cling. One coat is sufficient. 

Some model makers may prefer to 
sheath the hull up to the water line with 
real copper. If so, the method given for 
the models Hartford and Great Republic 
may be followed (P.S.M., Dec. ’35, pp. 












LADDER 
\ 











ee ~ 


Cross section of the 
forecastle bulkhead 


95 and 96, and Jan. ’34, p. 86; also, 
Manual of Ship Model Making, p. 36). 


From the water line up, the hull is 
black. Inside, the bulwarks are white. 
The decks should be lightly varnished 
over the pencil-marked planking lines, 
and the bright work more heavily var- 
nished. 

(TO BE CONTINUED) 


Striping Ship Models Neatly 


CELLULOSE tape of the nondrying adhe- 
sive type may be used for applying neat 
stripes and water lines to ship models. 
Cut off a sufficient length and stick it 
to a pane of glass. Paint it the de- 
sired color (unless you can obtain tape 
of the exact color needed) and, when 
the color is dry, slice the tape into the 
required width with a straightedge and 
razor blade. You can then strip these 
narrow slices from the glass and stick 
them on the model. Finally, apply 4 
thin coat of varnish.—CURTIS WARD 
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a. 


Leaky Gutters Repaired 
with Roll Roofing 


VHEN wooden or metal eaves gut- 
te leak, they may be lined with a 


str’p of composition (roll) roofing. The 
strips should be cut to fit snugly and 
bent to conform to the shape without 


wrinkles or buckles. If laps are made, 
be sure that the strips are laid so that 
the water flows over the lap. 
‘oat the inside of the gutter with 
p cement,” asphalt emulsion, or hot 
asphalt, and use sufficient nails (if the 
gutter is of wood) to insure a perma- 


nent job. Do not drive any nails into 
the bottom of the gutter except where 
there is a lap or double thickness of 
roofing. 


is a good plan each year when 
cleaning out the repaired gutters to 
give the lining a coating of high-grade 
asphalt roof coating. This treatment 
will extend the life of the gutters in- 
definitely. Water conducted through 
the gutters to a cistern may be used 
for all domestic purposes without taint 
or taste of any sort.—W. W. WHEATLY. 


A Rack for Magazines 


(Continued from page 79) 


clips of thin sheet metal placed as in 
the sectional detail A-A. 

Solid maple, walnut, or mahogany 
may be used, either %- or %-in. thick. 
Plywood is structurally better, but is 
sometimes hard to obtain it faced with 
hardwood on both sides, as required for 
this job. Suitable panels, however, may 
be easily and cheaply made up in your 


n= wile, 


1" SQUARES 
















ut for the twelve end sections of the 
«. Several may be scroll-sawed at once 


0" shop by facing 3/16- or 14-in. thick 
‘ood or fir plywood with veneer. 
bor may be minimized by bradding 

SE il end pieces together and cutting 
out at one time on the scroll saw. 

plywood is used, paint the edges 
filler mixed with the desired stain 
some varnish. Rub the filler in 
ighly, and after it is dry, sand to 

Oth level surface. 

U-shaped metal or wood strip, as 
ested in detail C, will serve to pro- 
the two feet.—D. P. ASBURY. 








COMPLET, 
OF ONE DC 
X.F. SWISS Pi 
NICHOLS 
NEEDLE 


Here’s an offer with a 
double feature. A complete set of 
one dozen assorted Nicholson X. F. 
Swiss Pattern Knurled Handle 
Needle Files ... all the files you need 
for super-accurate filing . . . for the 
delicate filing strokes that can assure 
the success of a difficult project. 

And ... with the 
top off, the box auto- 











FILE 






SWIASS 
NAC BOLSGN 


IN A BOX 
THAT 
TURNS INTO A 


FILE STAND 





matically becomes a bench stand 
for the 12 different shaped files. It 
keeps them within reach. It protects 
them from rubbing. 

Ask your hardware store for the 
new set of knurled handle Needle 
If he 
cannot supply you, write us direct. 

Nicholson File Co., 


Files in the convenient box. 
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* STAGE SHOTS 
* FAST ACTION 
* PORTRAITS 


The 
value that world-wide 
tion capacity 


camera of 
demand 


such outstanding 
still exceeds produc 


precision-built 


Takes outstanding still pictures on low-cost 35 mm. 
either black and white or in color 36 


exposures, one loading 
T 2 —_ 


ARGUS Model AB 
$15.00) 


movie film 


With high precision F 4.5 
Triple Anastigmat Lens 


(Model AF with focusing mount, 
AND 


life size 
paper print with the new . 


can now 


and full color at only the 


pictures in 
cost of a small 


you “project”’ your 


ARGUSLIDE PROJECTOR Model cp 


LEICA, 


For projecting ARGUS, 
RETINA, BANTAMSPL 

and other film 

slides 

Complete with 100 watt 

lamp and double slide fi 


carrier. 


$1500 “a= 


Ask Your Argus Dealer for a Demonstration 


INTERNATIONAL RESEARCH CORPORATION 
167 FOURTH AVE. ANN ARBOR, MICHIGAN 


CONTAX, 


miniature 
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Fixed-Focus Enlarger 
(Continued from page 104) 


of negatives. This carrier also protects 
the film from heat and scratches. 

Materials required include a tall, 1- 
lb. coffee can for the lamp housing, a 
smaller can for the “bellows,” a print- 
ing frame, an electric socket flange, a 
key socket, two strips of glass, ground 
or opal glass, hinges, screws, bolts, and 
a few pieces of wood. 

The lamp housing should be made 
first. The socket may be held securely 
by cutting a hole in the screw top of 
the coffee can slightly larger than the 
diameter of the socket, and soldering a 
threaded socket flange over this hole. 
The flange may be bought or removed 
from an old lamp shade. Drill eight %- 
in. holes around the top of the can, just 
below the cover ring, for ventilation. 
Light from these holes is diverted by a 
sort of balcony made of two rings cut 
from tin cans and soldered together as 
shown, or from the bottom section of a 
larger can. 

Next make the negative carrier, 
which consists of two glass strips, 1% 
by 10 in., cut from an old glass photo- 
graphic plate or picture glass. Put a 
negative between them, press tightly 
together, and bind them along one of 
the long edges with a strip of %-in. 
photographic adhesive tape. Slight heat 
will cause the tape to stick more firmly. 


HE exact spacing of the negative, 

lens, and printing paper, must be 
determined by experiment. For a 2-in. 
lens, arranged to enlarge a double-frame 
35-mm. negative to 214, by 31,-in., the 
distance will be roughly 3 in. from neg- 
ative to center of lens, and 7 in. from 
center of lens to paper. A 3-in. lens 
would require proportionately greater 
separations. 

By mounting the lens on stiff card- 
board, as shown in one of the photo- 
graphs, and manipulating it so that the 
image of a test film is projected sharp- 
ly and to the correct size on an impro- 
vised easel, the proper distances may 
be accurately found. 

These known, the remainder of the 
enlarger may be planned and put to- 
gether. In the enlarger illustrated, the 
base is % by 6 by 7 in., and the up- 
right, also made of %-in. stock, is 16 
in. high. 

The can for the bellows should be 
about 3 in. in diameter and about \% in. 
shorter than the distance required be- 
tween lens and film. The top of the 
can should be cut out completely, and 
a hole cut in the bottom for mount- 
ing the lens. 

The mounting for the negative car- 
rier may be made either from two 
disks of wood with spacers between 
them, as shown in the drawing, or by 
building up a similar arrangement 
from disks of cardboard glued together 
under pressure. Cut the rectangular 
holes about 4 in. longer and wider than 
the film frame to be used. The spacers 
should be just thick enough that the 
negative carrier, with film in it, will 

(Continued on page 115) 
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JUST YOU Teo “— 


IN YOUR Canoe 








@ Tue rustle of leaves in a whispering 
breeze, with the light of a moon for your 
mood. An Old Town Canoe is a world 
of your own... your passage to peace 
and contentment. 

The dip, dip, dip of a Redskin’s pad- 
dle takes you through quiet enchant- 


ment. 
and strong. It’s 


FREE CATALOG 


Paddling or resting, it’s steady 
sturdy and easy to own. 


shows all kinds of Canoes 
for paddling, sailing or out- 
boards. Also Outboard Boats, including big 
all-wood family boats. Rowboats. Dinghies 
Write today. Address Old Town Canoe Com- 


pany, 413 Main Street, Old Town, Maine. 





















in photographyand 
Home Movie Mak- 
ing, for fun and 
profits. Offers hun- 
dreds of amazing, 
money-saving Bar- 
gains in stilland 
movie Cameras, 
Lenses, Films, etc. All 
So guaranteed. We take 
your old Cameraand 

t equipment in 
trade! Satis- 


faction guaran 
teed! WRITE! 
Write for Free Bargain Book! 

CENTRAL Camera Co. (Est. 1899)230S. Wabash, Dept. S-3, Chicago 


TSVHED 


COD or outside 
U.S.A.$ 125 


Including 12 assorted blades, 
Adapters, manual, and roll- 
er Saw Guide formerly found on ex- 
e machines only 
“high, 6 
swift and easy cutter 

for the money 
CATALOG ‘: dee scribing and illus freting complet power 
tool line: Shaper, Circular Saw ess 
& pe arings ,33 each; Drill Press, $2.50; pect nb dt wipe juipped 
athes, $2 and $4.90; Sander, $1, etc. Order today or send 

poe for Catalog. 
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“HARD-to-GET” MATERIALS 


READS LIKE A FAIRY TALE —Only it’s true. 


Our list of supplies 
»f this public yr needs our Twenty-third Annua! Cat 
m 


Every reader 


alog. Send ie in stamps or coin today Partial List)—Chest 
loc , supports, casters, slides seas proo »f metal lid stripping, ha 
copper rin, coon etc. "Finishing materials, various makes o 


stains, fillers, varnish, flint and garnet papers, rubber sanding KS, 


shellac sticks, burning-in knives, etc. An extensive line of upholstery 
coverings as well as all the supplie ® for this work. Electrical equip 
ment, lamp clusters, bridge arms, shade holders, indirect b« fix 
tures, rubber cord and plug sets, etc. Chair cane, woven and in hanks, 
spline, reeds, wide binding, etc. Smoking stand trimming, water trans 
fers, furniture oe s, carvings, inlay strips and panels, fur ire 
egs and K. D. chair frames, smal! box trim, nut bow! hardware pe 
writer desk fixtures both portable and stationary, rocker st gS, 
candle stick sockets, electric and spring c loc k moveme nts, ut ent 
slides, office chai piders, dowels, and dowe! pins, dowel cente re 


vol ving fixture fo orchair seat, table equipme 4g le af supports and , 
equalizing slides, refectory table hardware, banquet table fixtures 
Bed equipment, rail fasteners, spring supports, etc. Chair | 
corner irons and lag screws, bin swing, pilaster standard and bra 
tea wagon wheels and ca ter , truck casters, garment slides, m 
eo 2 get riod pulls and catche 8, “brass fenc ing for coffee tables, r 

teel "> is, label pulls, desk lid supports, bili board clamps 
card table leg xtures, ping-pong table leg braces. A very complete 
line of Venetian Blind equipment and parts. 


THURSTON SUPPLY COMPANY 


Jobbers 





Anoka and Manufacturers) Minnesota 


If you like PopuLar SclENCE MONTHLY why 
not pass the word along to your friends. 
When an article in this magazine strikes you 
as being unusually good, tell your friends to 
get a copy at the newsstand, and read i 
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Liquid Rubber Repairs 
Camera Bellows 


\VHEN pinholes appeared recently on 
numerous folds of the bellows of my 5 
by 7-in. view camera, I was confronted 
with the problem of patching them or 
buying a new bellows. The usual pro- 
cedure is to apply adhesive plaster, but 
there were too many pinholes for that, 
so I tried what is known as “liquid rub- 
ber.”’ This compound is essentially black 
rubber dissolved in a solvent, and it is 
obtainable in many ten-cent stores. I 
painted each worn corner of the bellows 
with this compound, and when it dried, 


found that the camera was once more | 
Although the camera is in | 


itproof. 


onstant use, the repair has proved | 


lig 
permanent.—TRACY DIERS. 


Fixed-Focus Enlarger 


(Continued from page 114) 


pass through without binding. Any | 
slight miscalculation of focus may be | 


compensated for, after the bellows can 
has been fastened, by moving the 
n 


ounting in or out of the top of the | 


an before screwing it into place. 

A printing frame of the required size, 
hinged at its back edge to the baseboard, 
comprises the easel. The regular back 
of the frame should be discarded, and 
1 wood rectangle of the same size is 
screwed to the baseboard. It should 

thick enough to hold a sheet of 
printing paper firmly when the frame 
is lowered over it. During printing, 
the frame is held down by a little clip 

t from spring brass, having a hole in 
it which engages a brad head project- 
ing from the frame. 

‘he bottom of the wood upright fits 
tightly into a recess cut for it in the 
baseboard. An angle iron on each side 
elps steady it. The bellows is centered 
under the lamp housing by means of a 


block of wood between it and the up- | 
Four carriage or stove bolts, | 


right. 
with washers under their nuts, hold the 


two cans securely in place. The upper 
can need not be fastened to the carrier 
unting. 


The light from a 60-watt (a larger 
lamp is not recommended) frosted bulb 
is diffused by a sheet of ground or opal 
glass laid over the hole in the bottom 

the lamp housing. If one sheet does 

diffuse the light sufficiently, an- 

r sheet should be arranged about 
above the first. Support it with 
g of tin. 

int the interior of the lamp hous- 

with several coats of flat white, 








ned a little with turpentine. The | 


surface of the rectangle of wood 
e printing frame also should be 


vhite because it will help in cen- | 


g the negative. The interior of the 
vs can and the inner surfaces of 
ings around the heat vents on the 
housing are painted a dull black. 
ill distances have been carefully 
ired and the lens, negative-carrier 
r, and easel exactly aligned, the 
rger will always be in perfect ad- 
ent. 
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..and G-E MAZDA Photo lamps make it EASY! 





G-E MAZDA 
PHOTOFLOOD LAMPS 


FREE 
FOLDER 


Suggests pictures you'll 
want, tells how to take them. 
Write for your copy today. 
General Electric Company, 
Dept. 166-PSM3, Nela Park, 
Cleveland, Ohio. 


” 
East prorort® 


4008 
proton’ 
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Bejoy happy memories more 
vividly in the years to come, 
through snapshots taken indoors or 
at night with your camera. 


It’s:fun and it is easy, with G-E 
MAZDA Photoflood lamps. Their 
brighter, whiter light gets you 
brilliant, clear shots. And they 
last for dozens of pictures. 


For action, use G-E MAZDA 
Photoflash lamps. Each lamp gets 
one picture. 15c list. 

Go to your druggist or camera dealer 


for photo lamps, but be sure they’re 
marked G-E to be sure of better pictures. 


GENERAL (%) ELECTRIC 


MAZDA PHOTO LAMPS 
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CANNED wooD 
MAKES HOME 
REPAIRS EASY 









What Have 








You Got To Fix ?| 


Even if you're all thumbs you can 


do a fine job of repairing quickly | 





e holes in tile @ cracks 


@ broken chairs ®@ screw holes 


@ loose casters @ loose drawer 


@ ugly nicks pulls 


with this canned wood that handles 
like soft putty and quickly hardens into 
wood. You can paint it, carve it—drive 
nails and screws into it—It’s wonderful. 
It's PLASTIC WOOD, Try it. Results 
will surprise you. Paint, hardware and 
10¢ Stores sell PLASTIC 

WOOD in 10¢ and (iiemaumme 
25¢ tubes, and 


35¢ cans. 
















Quickly, permanently joins and 
repairs china, glass, wood, cel- 
luloid, etc. It’s Transparent— 
yet sets like granite. 
Also available in Metal color. 
At paint, hardware, 10¢stores. 





Building a Basement Game Room 


(Continued from page 86) 


usually large enough—are erected on 
the sills, toenailed at the bottom, and 
nailed at the top to the floor joists 
above. Wall board or %4-in. plywood is 
then nailed to the studs, and the seams 
are covered with 4 by 1-in. battens. 
This gives a clean, paneled effect. 

Window openings are trimmed with 
suitable material, depending upon the 
paneling, baseboard, and cornice chosen. 
For a simple job, % by 4-in. pine, mi- 
tered at the corners, will be satisfactory. 
The sectional view in Fig. 11 illustrates 
complete details of wall and floor con- 
struction. 

A raised wood floor is almost impera- 
tive where there is any likelihood that 
water will seep into the basement dur- 
ing heavy rains. In any case limber 
holes, or notches, should be cut in the 
bottoms of the joists to permit water 
to flow off to the regular drain, and 
also to provide ventilation. 

If the basement is always dry, cheap- 
er joists or stringers can be used as in 
Fig. 12. This does not leave much space 
between cement and floor, but is suffi- 
cient for warmth, especially if tar paper 
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Typical Section 








Cross section showing the wall and floor 
construction, and two explanatory sketches 


is used beneath. The wood floor is much 
more satisfactory than painted cement, 
the latter being rather cold, even if 
linoleum or rugs are used. 

A type of wood block is now avail- 
able that can be cemented directly to 
the concrete, and also a composition tile 
intended to be laid in tar, These two 


ta 
din 








Cheaper floor stringers for dry basements 


last treatments, however, require out- 
side help to do a satisfactory job. 

In a following article suggestions will 
be given for dressing up game rooms 
with built-in fittings, fireplaces, novel 
stairway treatments, scenic windows, 
and refreshment bars. 


Inner Tube Protects Arm 
When Cleaning Furnace 


RECENTLY, when I found it necessary 
to remove dust and ash from the radi- 
ating chamber of my warm-air furnace, 
I cut a section from an old inner tube 
long enough to fit my arm and shoulder. 
After it had been drawn on, the wrist 
portion was tightened by rubber bands. 
The curve in the tube adapted itself to 
the arm when bending to reach into the 
clean-out, and it was possible to brush 
and scrape as much and as long as nec- 
essary without being scratched or soil- 
ing or tearing my shirt.—JACK WELLS. 


Fruit-Jar Rings Stop Leak 
at Bathtub Overflow Pipe 


A SLIGHT but persistent bathroom 
leak, which baffled a plumber and re- 
sulted in several repair bills, was finally 
discovered to be due to the fact that 
the tub had sunk a little and the over- | 
flow pipe on the tub no longer fitted per- | 
fectly flush. This permitted water to 
leak past the rubber gasket whenever 
the tub faucets were turned on full and 
some water was flowing through the 
overflow pipe. The _ difficulty, once 
found, was corrected in a few minutes 
by placing five ordinary fruit-jar rings 
between the end of the tub and the 
overflow pipe.—O. E. ABERNETHY. 


Reenforcing Magazine Covers 


BACK issues of POPULAR SCIENCE 
MONTHLY, which I make a practice of 
saving, are handled so much that the 
covers are likely to fall off in time. To 
prevent this, I place a piece of narrow 
adhesive tape about 114 in. long across 
the back at the top and the bottom, !p- 
ping over the covers for about 1% in. If 
the covers start to tear at the fld, 
these bands check the tear from con- 
tinuing.—S. MORTON DECKER. 
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wedged in this way 


Wedging an Ax Handle 
to Hold Securely 


F AN ax helve breaks—or a hatchet or 
hammer handle, for that matter—it 
is important to know how to wedge a 
new handle so that the head will stay 
on and so that the “hang” suits your 
personal preferences. In fact, even with 
a new ax it pays to buy the head and 
the helve separately and fit them to 
your own taste, provided you have had 
sufficient experience with an ax to 
know exactly what you prefer. 

The helve must be well-seasoned, 
thoroughly dry, and so straight-grained 
that at least some of the grain may be 









TADER WEDGE 
% TO THE INCE 


- HERE TO ALLOW 
FOR TAKE-UP AFTER 
12ST CUT 


aecyT ee, 
AFTER FIRST 
WEDGE 15 ORIVEN 


FACTORY SOT 


ween” 


\ ; 
WEDGE SHOULD / 
NOT TOUCH 


Ax heads stay on if 


| traced from one end to the other with- 


out interruption. For the wedges, spruce 
or other well-dried, tough wood will 
serve. Cut them with a taper of about 
3/16 in. to the inch and with the start- 
ing edge thick enough to prevent its 
being pushed into the saw cut more 
than 4 in. by hand. 

The helve is left 4 in. longer than 
the width of the head at the eye. Do 
not saw it off flush because the projec- 
tion provides an extra clinching effect 
to the wedging. 

With a maul or a piece of plank, 
drive the first or large wedge snugly in 
the usual position—that is, correspond- 
ing to the long axis of the helve. Then 
make a saw cut as shown in the diagram 
through the projecting part of the 
wedge and down into the helve, and 
start a thin wedge at right angles to 
the first wedge. The second wedge is 
1 very important item as it prevents 

rocking” and subsequent loosening of 
the head. After driving this second 
vedge with a hammer, cut it off at the 

nd of the protruding helve, but be 
areful to leave the first wedge protrud- 


ng about | in. from the helve to allow ’ 


for future tightening after the ax head 
has been in use. 

Always keep the helve dry, because 
ilternate drying and wetting will loosen 
he head. As a further safeguard, I 
ive the helve several coats of well- 
thinned paint, which is carefully worked 
into any crevices between the head and 
the helve.—ARTHUR E. MAC NEILL. 
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Smoothing a welded joint is easy witha 
Carborundum Brand Grinding wheel. 


These Abrasive Products 
Make Tough Jobs SIMPLE 


Grinding wheels make it 
easy to take the fin off a 
casting or to sharpen a 
drill bit. Your dealer has 
the right Carborundum- 
made wheel for every job. 





— 
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er 


AiNDUM 
fb a 





chisel, 
plane, gouge, or draw- 
knife improves crafts- 


keen-edged 






manship. Use the 
Carborundum Brand 
Silicon Carbide Com- 


one _ hination Stone for a 
" razor-like edge. 
These 


abrasive sticks 
are handy for smoothing small sharp corners. 
A variety of sizes and shapes to choose from. 


1¢ foe e 





using these 


More and more craftsmen are 
small mounted grinding wheels to get at 


hard-to-reach places. Buy them from your 


local hardware store. 
THE CARBORUNDUM CO., Niagara Falls, N.Y. 


( Carborundum is a registered trade-mark of 


Phe Carborundum Company) 
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New Sports Records Set by Science 


(Continued from page 39) 


in making which the athlete approached 
the bar at an angle of thirty-seven de- 
grees, gave his feet twice the momen- 
tum of his head as he left the ground, 
and literally rolled over the bar with a 
series of body contortions in mid-air. 


AN jumpers go still higher than 
oo today’s stars? Prof. A. V. Hill of 
London University, England, suggests a 
way. Watch a high-jumper clearing the 
bar, and you will see that his body is 
practically parallel with it. He is try- 
ing to keep his center of gravity as low 
as possible because it is the effort of 
lifting this imaginary midpoint of his 
body’s weight—about three feet from 
the ground when he is standing erect 

that limits the height of his leap. 
“Paradoxical as it may seem,” Prof. 
Hill now proposes, “it is possible for an 
object to pass over a bar while its cen- 
ter of gravity passes beneath.” By skill- 
ful acrobatics, he points out, an accom- 
plished high-jumper might snake his 
body over the bar like a rope going 
over a pulley, so that he would not have 
to expend the effort to lift his center 
of gravity to its level. Scientifically 
minded athletes may take the hint and 
set still more astounding records. 

Likewise, in pole-vaulting, scientific 
technique has made good. As this issue 
went to press, Judge Samuel E. Hoyt, 
president of the Amateur Athletic Un- 
ion, predicted that 1938 would see the 
dream of a fifteen-foot pole vault come 
true. Followers of sport would have 
been startled, not so long ago, to see 
any pole-vaulter soar thirteen feet into 
the air. Last year at Los Angeles, 
Calif., officials set the bar as high as 
the supporting posts permitted it to be 
raised—fourteen feet and eleven inches 
above the ground. Two veterans of our 
1936 Olympic team, Bill Sefton and 
Earle Meadows, zoomed over it! Pick 
up a pole in your back yard and try 
leaping in your second-story bedroom 
window—or, better, just imagine it— 
to get an idea of those jumps. A pen- 
dulum swing, an upside-down arch of 
the body, and perfect timing, with a 
birdlike flight after releasing the pole, 
have shattered records that were thought 
unbeatable. 


N AVERAGE man who can jump 
A over a tennis net is apt to con- 
sider himself pretty agile. Think of 
leaping over ten wooden standards of 
the same height, in the course of a 120- 
yard race, and you will have a good 
mental picture of the classical high- 
hurdles event that Capt. Robert D. 
Osgood, of Lakewood, Ohio, last year 
became the first man in history to ne- 
gotiate in fourteen seconds flat. 

Along with the performances of other 
modern hurdling stars, his amazing 
achievement springs from the recog- 
nition of the scientific fact that hurdlers 
travel faster on the ground than in the 


air. Earlier athletes skimmed the hur- 
dles in more prolonged and graceful 
arcs, but lost precious fractions of sec- 
onds before their feet could obtain trac- 
tion again. Today a hurdler goes 
straight-legged over the barrier, whip- 
ping over his trailing leg with a light- 
ning-fast snap to get back to earth as 
quickly as he can, and new records are 
the result. 

If these seem stunts for athletic com- 
petitions rather than for everyday use, 
consider swimming—where speed and 


endurance may save your life or that | 


of a drowning friend. No better illus- 
tration of a revolutionary change 


brought about by scientific technique | 


could be found. 


HREE years ago, seventeen-year-old 

Ralph Flanagan of Miami, Fla., 
learned a brand-new swimming stroke 
invented by his coach, Steve Forsyth. 
In the first three months that he used 
it, the youngster broke twenty-five speed 
records. Today, at twenty, he ranks as 
America’s champion distance swimmer. 


Sports experts hail his phenomenal mile | 
in the world’s-record time of twenty | 
minutes, forty-two and six tenths sec- | 


onds, as the sensation of men’s swim- 
ming in 1937. 


The new stroke, a modification of the | 


American crawl, reduces arm 
ments by a third. Giving more perfect 
balance and relaxation, it enables a 
swimmer to cover distances with far 
less effort. The head and shoulders of 
the swimmer remain level with the 
water. Roll is minimized, and the body 
is propelled on an even keel. In the 
technical language of a swimming in- 
structor, the innovation in the Forsyth 


stroke consists of a two-kick glide be- | 


tween pull and recovery, while the con- 
ventional crawl simply employs three 
kicks for recovery and three for pull. 
Stretched across a bed and waving 
his arms and legs, one summer day 
in 1934, Forsyth devised the stroke in 
an effort to improve the swimming 
speed of Peter Lehman, seventeen-year- 
old son of the Governor of New York 
State. It worked, and Flanagan, who 
learned the stroke in five minutes’ time 
when it was explained to him, demon- 
strated it to be the first major im- 
provement in swimming in decades. 


ID the inventors of skiing learn it 

the wrong way? 
of France, world’s champion 
maintains. According to his system oi 
skiing instruction, which has just been 
officially adopted by the French Ski 
Federation, it is worse than useless t 
teach the famous “Telemark” turn 
named for the very district in Norway 
where, three-quarters of a century ag‘ 
the modern art of skiing was born! 
Also condemning “stem” turns, the firs 
that novices usually learn, he advocate 
using the ‘‘Christiana’’ alone. Hi 


(Continued on page 119) 
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So Emile Allais | 
skier, | 


move- | 








New Sports Records 
Set by Science 


(Continued from page 118) 


dict has stirred a lively controversy 
among skiing experts, but if he is right 
it will not be the first time that mod- 
rn scientific technique has upset old 
ideas in athletics. 

Science has aided sport in develop- 
ng new equipment, as well as by sug- 
gesting changes in technique. 

Discuses formerly were cut with the 
rain running vertically through the 
hickness of the wood. Now experts 
have found that these platter-shaped 
hrowing implements will fly farther if 
he grain of the wood runs horizontally 
ilong their faces, and modern discuses 
ire made in this way. 


ITH the ash-shafted javelins 
available at the time of the 1908 
Olympic games, the world’s record 
throw stood at less than 180 feet. Then 
it was found that the flexible shafts cut 
iown the distance by vibrating in flight, 
ind stiff-shafted javelins fashioned from 
Finnish birch were substituted. Up 
went the record to more than 250 feet. 
Pole-vaulters once used heavy poles 

f hickory or ash. The weight was too 
nuch for them. Americans introduced 
bamboo poles, and sports figures told a 
lifferent story. 

Queer facts discovered by science 
ibout the use of sporting implements 
may also play a part in future record 
performances. 

Tests made by suspending discuses 

a wind tunnel at New York Uni- 
ersity reveal the surprising informa- 

yn that a discus actually travels 
irther when thrown against the wind 
than with the wind. A head wind of 

ven or eight miles an hour is an as- 

because it tends to push the pro- 
ctile up into the partial vacuum 
eated by its own flight and so helps 
travel farther. 

If you want to make a new record 
n weight throwing or in broad jump- 
ng, suggests Paul E. Kirkpatrick, Stan- 
rd University physicist, you should 
iake your try as near the equator as 

ssible, and throw yourself or the 
eight in an easterly direction. The 
liminished pull of gravity at the equa- 

r, plus the effect of the rotation of 
he earth, will make an appreciable im- 
rovement in your mark. A Scandi- 
ivian shot putter, he points out, could 
<pect a heave that would have gone 
ty feet at home to travel an inch 
rther if thrown in the latitude of New 

rk, and two inches farther in the 

pics. Throwing toward the east 
uld add another fraction of an inch. 


“SONSTANT improvements in the 

_, technique and equipment of sport 
conserving the amount of effort an 
hlete must put forth and the strain 
need undergo to perform record- 
aking feats. So it is that in 1938 
1 the years to come, we may look for 
ning new accomplishments surpass- 
anything that has gone before. 
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_ 1938 NEPTUNES! They're built for enduring © 
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A new light-weight 1.2 H.P. Single built espec- 
ially for fishermen—a 9H.P, Alternate-Fire Twin © 
—and four other dependable models — 39.50 — 
up to 164.50—all with new improvements and 
quality features uiknown at such prices.. 
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All who see the Atlas precision lathes and other 


shop equipment are amazed at the power, versatility, 
and extra features of these modern machine tools rs 
The 10” back-geared model illustrated is $98.00 | Setse Kits e 12,000 Parts 
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Guide! Let it save you time and money. It’s 
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FREE! Builder’s Parts Lists 
We supply Free Parts Lists of 
matched kits for building any cir- 
cuit described in this orin any other 
\\ magazine. Justspecify where seen. 


a FREE CATALOG 
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Building A World's Fair 


(Continued from page 37) 


twenty-six eastern railroads. Here you 
will find dioramas, moving pictures, and 
a huge pageant-drama, “Railroads on 
Parade.” Four thousand persons can sit 
in the amphitheater facing the stage 
where the pageant will be given. In a 
circular hall at one end of the railway 
exhibit building, a full-size locomotive, 
its wheels spinning on rollers, will thun- 
der with throttle wide open. In another 
room, 100 by 150 feet, a complete rail- 
road system will be shown in miniature. 
Tiny trains and engines, switches and 
gates, semaphores and stations, will re- 
produce all the activity of a far-flung 
transportation system. 


ARTHER on, you will see the story of 

bread dramatized, following the steps 
from growing grain to finished loaf. In 
connection with this display, there will 
be a real field of wheat, a thousand 
square feet in area. Other exhibitions 
will show how textiles are made, how 
automobiles are assembled, how plastics 
are worked, how various manufacturing 
and packing activities are carried on. 
The panoply of the midway, the colorful 
street of a thousand attractions, will 
run the gamut of amusements. Already, 
6,000 applications have been received for 
space in this section of the fair. Only 
one out of six can be accepted. 

Of special interest to children will be 
a world’s fair within a world’s fair, a 
juvenile exposition occupying a five-acre 
tract in the heart of the fair site. Here 
younger visitors will find an infinite 
variety of attractions. There will be doll 
houses, toy rooms, and marionette work- 
shops and theaters. A _ science-and- 
invention laboratory will hold hundreds 
of whirring, clicking models. Those in- 
terested in chemistry will find a com- 
plete chemical laboratory; those who 
want to know about photography will 
have the opportunity of watching ex- 
perts perform all the processes from 
clicking the shutter of the camera to 
enlarging the resulting film. Those sim- 
ply looking for a good time will be able 
to take an “amusement trip around the 
world,” trying out in succession the 
games and sports of many lands. 


URING the progress of the New 
York World’s Fair, special transpor- 
tation facilities will be provided for the 
throngs of spectators attracted by the 
great show. At the present time, an ele- 
vated-railway extension is being equip- 
ped with a station permitting 40,000 
passengers an hour to arrive or leave 
the fair grounds. The great Triborough 
Bridge, opened last year, will carry thou- 
sands of automobiles and busses directly 
to the exposition site. New highways will 
link the grounds with the main arteries 
of traffic leading from Brooklyn and 
Manhattan. Special routes will connect 
the fair with Long Island airports and 
seaplane bases, so visitors arriving by 
air can reach the exposition with a min- 
imum of delay. The daily average at- 
tendance for the six-months run of the 


fair is expected to be 250,000. Facilities 
are being prepared to handle a maxi- 
mum of 800,000 spectators a day. 


F ALL the displays vying for atten- 

tion at the fair, the one which 
seems likely to attract the largest 
crowds is the huge structure housing the 
Medicine and Public Health exhibit. 
Here you will enter a cathedrallike room, 
the Hall of Man. It is dominated by the 
towering, eighteen-foot, transparent fig- 
ure of a man. Throughout the audi- 
torium, a steady, pulsing sound will be 
heard. It will be the broadcast of a nor- 
mal, beating heart, magnified to suggest 
the sound of the functioning of an 
organ as large as that shown in the 
transparent figure, three times life size. 
On either side of the giant figure, 
there will be other, smaller transparent 
men. Each will be lifelike in every de- 
tail. All of the organs will be visible in 
their proportionate sizes. In addition to 
revealing how the processes of digestion 
and respiration work, how our eyes and 
ears function, how growth and repro- 
duction take place, the models will show, 
by means of moving lights, how infec- 
tions spread through the human system. 
Another striking display in this same 
building will be the ‘‘vitameter.” It will 
suggest the distance-measuring device 
on a motor car and will occupy almost 
one whole wall. Just as the cumulative 
mileage is recorded on a car’s odometer, 
so the cumulative number of births and 
deaths during any given week in the 
United States will be shown on the 
vitameter. At times, the dial will show 


that the race between life and death is 


almost equal. At other times, the birth 
rate will forge ahead. One purpose of 


the display will be to dramatize the part | 


science and medicine are playing in re- 
ducing child mortality and in lengthen- 
ing the span of life. 


EAR-BY, visitors will come to a 
colossal, yawning mouth, large 
enough to hold half a dozen persons at 
the same time. Entering, they will walk 
on a thick sponge-rubber carpet, sug- 
gesting a tongue. Around them they will 
see the teeth in transparent form. They 
can watch the blood supply circulate, 
and see how the nerves run through the 
tooth roots. 

To aid the spectators in visualizing 
the life histories of their teeth, a smaller 
model of a mouth will be provided. When 
visitors pull a lever, they will see teeth 
appear in the same order in which they 
grow in an infant’s gums. 

Thus, a little more than a year hence, 
you will be able to pass from exhibit to 
exhibit, absorbing knowledge presente: 
in dramatic form. The 1939 exposition, 
in effect, will be a vast city of science 
The building of the fair itself, as well as 
the preparation of the exhibits it wi'! 
contain, represents another step ahea‘! 
in utilizing the latest gifts of researc? 
and discovery. 
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Ese 4 ria Moles Dig 


Giant Tunnels 
(Continued from page 54) 


river-bottom mud and into the water. 

In the winter of 1915, the most spec- 
tacular accident of tunnel history oc- 
curred under the East River, off lower 
Manhattan. As the crown shield drove 
forward, it struck a bowlder as big as 
a truck. The impact opened a fissure 
in the river bottom. In the wink of an 
eye, the rock, the shield, the whole 
front of the tunnel, shot upward, car- 
ried by the rush of compressed air. 
Marshall Mabey, one of the sandhogs 
working behind the shield, heard a 
roar. The next instant, he was cata- 
pulted up through fifty feet of mud 
and water and hurled into the air. 
When he struck the water again, he 
swam to a floating ice cake, miracu- 
lously alive after an incredible journey 
through the bed and water of the river. 

Mabey is still building tunnels. So 
are his two sons, Marshall, Jr., and 
Albert. The work seems to run in the 
blood. Families engage in it for genera- 
tions. Sandhogs often marry into the 
families of other compressed-air work- 
ers, forming a sort of underground 
aristocracy. 


T THE end of each forward shove, 
A an immense erector arm, mounted 
on the rear of the shield like the minute 
hand on a watch, swings 3,100-pound 
pieces of iron into place where sand- 
hogs, operating pneumatic wrenches, 
bolt them into a ring that adds thirty 
inches to the lengthening metal tube. 
Each of these rings consists of fifteen 
segments and weighs approximately 
twenty-two tons. The erector arm, the 
pneumatic wrenches, and other scien- 
tific aids have recently speeded up con- 
struction work so that as much as 
forty-five feet-can’ be added to the tun- 
nel in a single day. 
of the two tubes was “holed through” 
four months ahead of schedule. 

As you walk back toward the air 
lock, you meet men pushing hand cars 
loaded with bolts, tools, and materials 
for the workers at the shield. 


RAWLING back into the air lock 
once more, you come to the critical 


| part of your trip. Going out, not coming 
| into compressed air, causes the trouble. 


Under pressure, nitrogen gas within 
the body is turned to liquid. When the 
pressure is relieved, it turns back to 
gas again, just as bubbles form in a 
carbonated drink when the bottle cap 
is removed. Unless decompression takes 
place slowly enough to permit the body 
to eliminate the nitrogen bubbles, they 
lodge in joints and tissues and later 


| produce an attack of caisson disease, 


or “the bends.” The latter name is de- 
rived from the fact that a victim bends 
and writhes in agony in seeking relief 
from the pains. The remedy is always 
the same: recompression and very slow 
decompression. 

Occasionally, the attacks take strange 

(Continued on page 122) 
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DRIVER lodged in a cavity. It nearly drove 
him crazy before he could get back in 
R DRIVE! the air lock. In other cases, the bubbles 
(EA ° 
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forms. In one instance, a sandhog had 
have found their way into the layers 
of fat just under the skin. The suffer- | 
featured in expensive big machines, is avail- In the early days, sandhogs attacked | tokeep moving parts clean, free 
| from rust, and lubricated. Use it 
offers it. 
badge warning those who may find | 
him helpless on the street to rush him 












the bends in his teeth. A bubble had 
ers were kept scratching as though 
able in low priced small tools—engineered by by caisson disease were sometimes regularly on hinges, locks, sew- 
the nearest air lock. 


Py weeks ago, one New York 
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3 ing the period of decompression will 
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0 VV ® 0 () gen by increasing circulation, and thus 
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How Human Moles Dig 


Giant Tunnels 
(Continued from page 122) 


According to Dr. Levy, three fac- 
rs govern an attack of caisson sick- 
ess: the pressure under which the 
1en are working; the length of time 
hey stay in the tunnel; and the time 
hey take coming out. Under present 
iws, the time spent “in the air” is 
overned by the pressure. At sixteen 
sunds, for example, the men work six 
yurs a day in two three-hour shifts 
vith a three-hour rest between. At 
ifty pounds, a day’s work consists of 
wo half-hour shifts. Incidentally, the 
iigher the pressure, the higher the 
pay. So, when sandhogs work the 
hortest time, they get the biggest 
ages. The lowest pay for tunnel la- 
borers is about twelve dollars a day. 
The highest, for a superintendent, is 
nearly $100 a day. High wages and 
short working hours are the attrac- 
tions that bring recruits to the sand- 
hog ranks. 


N SPITE of the dangers of the work, 
tunnel men often live to an advanced 
ige. One was more than ninety years 
ld when he died. There seems to be 
no “sandhog type.”” The men you en- 
yunter in a caisson are of all sizes 
nd builds. Some have the physiques 
football linemen; others are thin 
nd wiry. Some are young beginners, 
thers gray-haired veterans. 
You notice, as you watch the air-lock 
perator during your trip out, that he 
keeps his eyes on a clock set close to 
e pressure gauge. For each caisson 
pressure, the law sets a minimum de- 
mpression time. For sixteen pounds, 
> time is ten minutes. As the gauge 
edle swings slowly back around the 
il, there is a continual crackling in 
ur ears. The strain on the drums 
rises now from the fact that the pres- 
ire outside the drums is falling faster 
ian that inside. The operator, who 
ends all his working time going “into 
air’ and out again, says he is 
ver bothered. He ‘just opens his 
uth once in a while” and that is all. 


CHILL strikes into your body as 
A you leave the heated air lock. Ac- 
rding to state law, the construction 
npany has to serve the sandhogs 
ith coffee at the end of every shift., 
r years, Dr. Levy has been trying t4 
the men to substitute hot beef tea, 
ich would provide nourishment as 
llas warmth. But the sandhogs stick 
their coffee. Some of them drink pail- 
Ss, believing the beverage to be a 
ventive for the bends. 
\s you slip off the brown overalls, 
shes, and helmet, at the end of 
ir trip, you realize in retrospect the 
zard and strain of a sandhog’s work. 
t you have also learned how rigid 
es, based upon knowledge supplied 
research scientists, is eliminating 
ne of the peril encountered by these 
gineering moles who make our under- 
iter tunnels a reality. 
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Experiments with Gold 
(Continued from page 99) 


in the acid-water mixture previously 
described. Neutralize some of this solu- 
tion by adding sodium carbonate until 
it no longer bubbles or effervesces— 
taking care to use no more than enough, 
since an excess of sodium carbonate 
would precipitate the iron compound. 

Now drop in several crystals of so- 
dium acetate, and shake the solution. 
Finally add some hydrogen peroxide of 
the ordinary drug-store variety. The 
brown precipitate that appears, and 
soon turns darker in color, proves that 
cerium is present. The same test can 
be applied to detect whether cerium is 
present in a gas-light mantle, which 
you can dissolve in strong sulphuric 
acid for this purpose. 


ARE and costly platinum has uses 
R aside from jewelry—and interest- 
ing possibilities for home experiment, 
as well. Photographers use compounds 
of platinum to obtain various color 
tones in their pictures. A humbler use 
for platinum occurs in household gas 
lighters of the “‘fireless,” nonsparking 
type. When one of these lighters is held 
above an opened gas burner, it glows 


mysteriously and ignites the gas. Pro- 
tected by a coiled wire guard, the 


active element of the lighter is a fila- 
ment bearing a finely divided form of 
platinum or of palladium, its close 
relative among the rare metals. Some 
of the entertaining experiments that 
can be performed with a “fireless’” 
lighter have been described in earlier 
articles of this series (P.S.M., May ’37, 
p. 68, and June ’37, p. 62). 

You can use the rare metal in a light- 
er of this kind, obtainable at small cost 
at almost any kitchen-supply counter, 
to show how alcohol can be converted 
into acetic acid. This experiment in 
organic chemistry involves the use of 
a homemade electric combustion fur- 
nace. The device is easy to make, and 
you can use it in many experiments in 
which solid or liquid substances inter- 
act with gases at high temperatures. 


IRST you will require, for your fur- 
nace, a tube about three-quarters of 


an inch in diameter and fourteen or 
more inches long. This ‘‘combustion 
tube’”’ may be of ordinary glass, heat- 


resisting silica, or quartz; the 
temperature that can be obtained will 
be limited by the material that you 
use. Ordinary glass tubing, for in- 
stance, will not permit temperatures 
as high as heat-resisting glass will, but 
you can employ it satisfactorily in the 
experiment with alcohol and the gas 
lighter. 

You will need to make a support for 
the combustion tube from a_ sturdy 
wooden or iron bar a foot or so long. 
Attach it to a burette clamp, so that it 
may be supported from a laboratory 
stand. Bolt stiff metal L’s to the ends 
of the bar, and fasten the combustion 
tube to them by means of sheet-metal 
bands encircling the tube. 

(Continued on page 1 
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Bench Saw with 11” x14” table, 
$11.00; Drill Press 15” high, $5.30; Lathe with 8” swing 
30” between centers, $9.50; Band Saw 10”, $18.00; Belt 
Sander 4” x 4” drums, $8.00; Disc Sander 9” high, $5.00; 
Jig Saw 15',” high, $5.30. Prices west of Rockies slight 
ly higher. Also other Bench Tools, Model Makers and 
Accessories . . . all quality built for long service and 
accurate workmanship. If dealer cannot supply, order 
direct. Write for 








HOW TO BEAUTIFY YOUR PROJECTS WITH 


GOLD LEAF 


SEND FOR ee | 


application and 101 suggested 
us ing gold leaf; also information 
Home Works hop Gol 1 Le if Kit 


819 Filbert St., Phila., Pa. 


describing method of 
home-workshop projects 
on how to get a Hastings 


HASTINGS & CO., 














60 POWER TELESCOPE $2.19 


VARIABLE EYEPIECE 20X-40X-60X 
NEW! Three telescopes in one. 3 different magni- 


® fications. 20 power for ultra- ye 

images with 40 & 60 power for extra lon, 
range. Guaranteed to bring distant 
objects, peop le, sports events, 
ships, moon, stars, etc. 

60 times, as close. 
















Most pow 
erful made for any 
where near the mone; 
be collapsed to less 
than a ot in length. Multiple ler 
system. 30 mm. objective in a bre 
mount. Directions included for using as nr 

pound 4 lens microscope. American made. We pay the pos t 
ge. Only $2.19. Address Dept. 63. 


BROWNSCOPE CO., 5 W. 27th ST., NEW YORK 





CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send 5¢ for Catalog CP1 


BIOLOGICAL SUPPLY COMPANY 
1 1176 Mt. Hope Ave. ___ Rochester, N.Y 
- oe TOR' is 


LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 


New complete 32 












ge catalog liste 


menters Save Money 
rect. Send now! It's FREE and crammed 
full of bargains and valuable information. 


4. H. WINN MFG. CO., Dept. 103, 124 Ww. 23 St. New York 


nt may tr aarenpedaggeend 


SPECTROSCOPE for chemical! analys 
countless lines of sun and ores, with ch art to ide entity 
$2.50 





ements, and book of 120 experiments 
TEL ESCOPE clearly showing moon craters..$1.00 
STROBOSCOPE with 110-voltmotor, neon!amp, and 


book of 100 experiments and optica! effec >t 33:39 
MAGIC ROD giows a the dark in six colors oo 
ELECTRIC FUN! Book of 2 


scribing arcs, motors, 


tricks, etc "00 
SPINTHARISCOPE: See atoms explode $2.00 
Cutting & Sons, 38 S St., Campbell, Calif. 


200 stunts, 110 volts; de 
window displays magi 



















A real money maker for farm or 
factory. Uses Cheap fuels. Pays 
for itself out of savings. Costs 
Less to Own— Less to Operate, 













Make Money—Start 2 wood 

sawing business —turn_spare 

timber into cash. Factory_ Prices— 

Sash or Terms—FREE Catalog. 
WITTE ENGINE WORKS 

2223 Oakland Ave., KANSAS CITY, MO. 














CHEMICALS 


C. P. Grade 
Generous Quantities 


c |. in glass containers—unconditionally De 
bie fully illustrated valuable 
catalog—a real 25c handbook. 
Equip a complete home or pro- 

fessional laboratory with chemicals, apparatus, mi- 
croscopes and instruments at real bargain prices. Save 
money! Send 3c for postage your copy NOW! 


KEMKIT SCIENTIFIC CORP. 





397-A Bridge St. Brooklyn, New York 
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‘periments with Gold 
(Continued from page 124) 


Only the center part of the tube is to 
be »eated. Wrap this portion with a 
sine'e layer of asbestos paper, which 
should be fastened in place with thin 
strips of metal. 

e tube can be heated very satis- 
factorily with one of the coils of resist- 
ance wire that are sold for replacing 
the heating elements of household ap- 
pli es. These coils are available at 
electrical stores, and at the electrical 
counters of ten-cent stores. They meas- 
ure about eight inches long and are 
usually rated at about 600 watts; con- 
nected directly to the 110-volt house 
current, they glow with red heat. Wind 
the coil around the part of the com- 
pustion tube that is covered with as- 
bestos paper, stretching the heating 
wire slightly to get the needed length. 
Five complete turns will be enough. 
Bolt the ends of the wire to the strips 
of metal that hold the asbestos paper 


In piace. 


NALLY, mount a flat-base porce- 
. iin electric socket on the supporting 
bar, and connect it with the electric 
heating element “in series’’—that is, so 
that all electric current has to pass 


through both the socket and the ele- 
ment. This gives you a means of regu- 
lating the current and the heat of your 
furnace. For example, if you screw a 
lamp of sixty or seventy watts into the 


socket, the tube will be heated to 
moderate warmth. You will obtain suc- 
cessively higher temperatures by substi- 
tuting, in the socket, a lamp of 100 to 
300 watts; a screw-base heating ele- 
ment of 600 or 660 watts, such as you 
can buy for about a quarter; a heating 
element of 1,000 watts; and a fuse of 
ten-ampere or higher rating. With the 

n the socket, the heating coil will 


become red-hot and the furnace will 
be erating at maximum heat. 

If the combustion tube is of heat- 
resisting material, you can step up the 
whole range of temperatures by pro- 


viding the heating element with an 
covering. A length of asbestos 
or magnesia pipe covering, of the kind 

for steam pipes, serves the pur- 
pe nicely. 


outer 


\\ HEN you are ready to try out 
¥ your homemade electric combus- 
ion furnace, fit it to the side neck of 
a corked distilling flask, or to a bent 
glass tube inserted through the stopper 
f ordinary flask. A one-hole cork 
In one end of the combustion tube will 
make the connection. Put a little ethyl 


a l, such as denatured radiator 
ali l, in the flask. Detach a “‘fireless”’ 
ga ehter from its wooden handle and 
pl it in the middle part of the com- 
bi n tube, where the heat is to be 
a} d. Insert a strip of blue litmus 


pa near each end of the tube. Screw 
ting element of 600 or 660 watts 
the socket, and turn on the cur- 
When the combustion tube be- 
3 warm, start heating the alcohol 
(Continued on page 126) 





NEW Made-Soeed SCROLL SAW 




















Note: 


If you are one of the 
many thousands who _al- 
ready own a No. 1200 Delta 
Deluxe Scroll Saw —you can 
obtain this wonderful Multi-Speed 
Drive at very small expense. 


Send for Circular 


Check the proper square in the coupon below and you will 
be sent the special circular giving full details and prices on 
If you have not received 
the complete line of latest 
Delta motor-driven tools—send the coupon for your copy as 


the new Multi-Speed Scroll Saw. 
the 1938 Delta Catalog showing 


well as special circular on new Multi- 
Speed Scroll Saw—dand the latest 
Delta Project Book No. 4— packed 
full of new and different things to 
make, with many photographs, work- 
ing drawings, and complete instruc- 
tions. Enclose 10c for Project Book. 
Catalog will be mailed postpaid. 

DELTA MFG. CO. Dept. B338 

600-634 E. Vienna Ave. 
Milwaukee, Wis. 





Delta is happy to announce a 
second great step forward in 
Scroll Saw design—the perfected 
Multi-Speed Drive. Through this 
remarkable development you 
can select any speed you want 
from 790 to 1700 R.P.M. 
= 1) regulating the speed 
within 1 or 2 R.P.M. 
if you wish. You can 
cut any material within 
the range of the scroll 
saw with full assurance 
that you have the best speed 
for your purpose. Furthermore, 
scientific design has made this 
improvement simple, foolproof 
and trouble-free. Every user of 
motor-driven tools should get 
the full story of this unusual 
engineering achievement. 





See ee wee ewe 


DELTA MANUFACTURING CO., Dept. B338 
, 600-634 E. Vienna Ave., Milwaukee, Wis. j 


OI enclose 10c 
one copy of the new 1938 Book No. 4 of 
Projects.”’ 


(stamps or coin) for or please send me 


“Practical Delta 
list to receive 


Also place me on your mailing 


1938 Delta catalog of quality motor-driven woodworking tools 
' CJ) Send me special circular on new Multi-Speed Scroll Saw. : 
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City 
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use this rule. 
slide rule value on the pr 


$5.00. Cash or C. 0. D, 
Gilson Slide Rule Co. 





alle tin! 


Teg ( The Apex Slide » Rule || 


is 844’’ india. The C Scale is 25 
gives answers with great precision fi has 
the same scales as the Midget, 
inour formeradsinP.S.M.Theillustration 
of the scales 
sight can easil y 
Undoub boats the greatest 
sent market. 
Irder one today. Money re ofande dif you 
are not satisfied. Price, with Instructions 
Circulars free: 


Stuart, Fla. 
Slide Rule Makers since 1915 
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Over 6,000 GIO Gas 
Engines have been sold 
at $8.50 for the Kit and 
$12.50 for the finished 
motor, Now is your chance 
to buy the New Improved 
kit for £5.00 or the as 
sembled motor for $10.00. 
Shipped Express Collect same 
day. Catalog 3c. 


854S East 149 St. 






GHQ MOTORS, New York 

















A Whole Shop Full 
of Tools in One 


For work on all metals, 
alloys, bone, resins, plas- 
tics, glass, stone, wood, 
etc. Uses 200 different 
accessories to grind, drill, 
cut, carve, sand, saw, 
engrave, sharpen, clean, 
polish, etc. Saves hours 
of tedious hand work. Plugs in any 
socket AC or DC, 110 volts. 


STANDARD MODEL 
A sturdy little helpmate. Weighs 1 
pound, 13,000 r.p.m. $10.75 post 
paid, 3 Accessories Free. 


DE LUXE MODEL 
Fastest, most powerful tool of 
its type and weight, 12 ounces. 
25,000 r.p.m. $18.50 post- 
paid, 6 Accessories Free. 


GET A DEMONSTRATION 
at your Hardware, Department 
or Tool Dealer or order either 
Model on 10-Days, Money- 
Back Trial. Catalog Free. 


CRAFTSMAN’S PROJECT BOOK i 


and unusual projects, 


Chicago Wheel & Mfg. Co., 1101 W. Monroe St., 


Send Catalog 2 De Luxe 


Model 
S10.75 Model (9 f 


Project Book 





Easy working plans for making many interesting 
25¢ stamps or coin 


Dept.S, Chicago, Ill. 


7} Se nd Cc 






Jobs 


O.D. 


PS-3 

















Please menti: 





yn POPULAR SCIENCE MONTHLY wien an 


swering advertisements in this ma 


THE HANDIEST 
Tole 43mm 4. iid: 
EVER DESIGNED! 


@ Neat, handy, useful and durable 
...-Brass frame, heavily chromium 
plated...Blade of finest razor steel. 


— 
marl . .. practical 


Graceful design, light weight; fine 
enough to wear on your silver, 
gold or platinum chain. 


f 
Dheee blades tw cue 


Instantly opened or closed 
with one hand. No broken 
fingernails, 
Blade locks 
asily in any 
one of 3 lengths 
. really three 
blades in one. 


GUARANTEED TO PLEASE 


X 


e- 
—— 











- 
THE CHRISTY CO., Fremont, Ohio 
Enclosed is $1.00 for aChristy Sport Knife. 
If l am not entirely satisfied, | may return 
it and my $1.00 will be refunded. (Ohio 
orders add 3c for sales tax.) This offer 
good in U.S.A. only. 
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A YEAR’S FUN 


Open the door to a fascinating hobby with 
the Stanley Plan Book. If you have a work- 
shop, you’ll enjoy making the articles listed 
— if you haven’t, you’ll want to. Plans are 
complete with full directions, measurements 
and list of tools required. Fully illustrated 
and simple to follow. Send 10c in coin or 
stamps. 


TOOL GUIDE 


“TELLS 
ALL” 


All that you want 
to know about the 
use and care of tools 
— much of it new —is in this Guide. 
tools will last longer and work easier. 
sent to-day may save dollars 


STANLEY TOOLS 


106 Elm Street, New Britain, Conn, 








| 
\ 





Your 
25¢ 


to-morrow. 
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LIQUID GLUE 
A DIME PACKAGE WILL 


SAVE DOLLARS—IN HANDY 
BOTTLES, TUBES AND CANS 


Please mention Porutar Scienct 











Experiments with Gold 
(Continued from page 125) 


in the flask with a Bunsen burner or 
alcohol lamp. 

Alcohol vapor will be driven off, and 
will flow into the combustion tube, 
where it will leave the first piece of 
litmus paper unaffected. As the vapor 
passes over the hot, rare metal in the 
gas lighter, however, it is transformed 
into acetic acid. This is the acid that 
is present in household vinegar. Playing 
the role of a catalyst, the rare metal 
promotes the reaction but is not af- 
fected by it. The fact that acetic acid 
is produced is confirmed by the second 
piece of litmus paper, which turns from 
blue to red as the acid vapors pass 
over it. Other substances such as alde- 
hydes, or compounds intermediate be- 
tween the alcohols and acids, are also 
produced in the reaction, and you can 
detect them by their peculiar odor if 
you cautiously sniff the air near the 
outlet end of the combustion tube. 


ANY other experiments can be per- 
formed with your combustion fur- 

You can generate hydrogen, for 
example, by packing the tube with 
iron wire or steel wool, and passing a 
slow stream of steam through the hot 
furnace. 

Whatever the limitations of your 
purse, experiments like these show, you 
need not deny yourself the fun of ex- 
perimenting with even the rarest of 
materials. The fact is that amateur 
chemistry, like many another fascinat- 
ing hobby, can cost you just about as 
much or as little as you choose. If fine, 
expensive glassware and high-priced 
chemicals are beyond your reach, you 
can supplement modest purchases from 
dealers with surprisingly serviceable 
pieces of homemade apparatus, and 
with a plentiful variety of chemicals 
to be found right in your own kitchen, 
medicine chest, and workshop. 


nace. 


Low Air Pressure 
Seals Plane Door 


Low air pressure at high altitudes 
will be used to seal the doors of strato- 
sphere luxury liners of the future, in a 
new system devised by Stephen J. Zand 
of Forest Hills, N.Y. In this way, the 
very condition that makes it necessary 
for plane cabins to be air-tight will be 
put to work to help maintain the re- 
quired air pressure for passengers’ 
comfort and safety. 

Zand’s plan calls for a sealed rubber 
tube to be used around the door jamb 
as a gasket. Filled with air at ground- 
level pressure, the tube swells as the 
plane rises into the rarefied air of the 
stratosphere, just as the bag of a bal- 
loon does under the same _ circum- 
stances. This gives a tight fit to the 
door and makes it easy to maintain 
normal atmospheric pressure in the 
cabin. The swollen tube also makes 
the door harder to open, providing an 
additional safeguard against its coming 
open by accident. 


A brand new Evinrude ,,, 
amazingly light, han ly and 
powerful. Literally racked 
with big-value feat: res in. 
cluding famed Fi ooded 
Power — Evinrude Co. 
Pilot— Under —_ 
Silencing. Sta 
stantly! — spins es 
action with a flick of 
the starting cord. Run 
three hours on « single 
fill—and costs less than 
3¢ an hour to oper 
ate. Send for catalog! 
ELTO PAL only $37.50 
Elto PAL (built by Evinrude 
weighs only 14 pounds, and 
drives boats at twice th 
speed of oars. Elto ACE, 
$47.50—the husky Handi. 
twin, only $67.50. Eacha 
stand-out value in its class! 
FREE CATALOGS! Write for 
1988 Evinrude and E'\to cate 
logs, Boat Directory and Bou 
and-Motor Selector. All free 
Address EVINRUDE MOTORS 
6392 N. 27th St., Milwaukee, 
PRICES F. O. B. FACTORY 


EVINRUDE OUTBOARD MOTORS 





Cylinders - 5 H. P 

It Plows, Harrows, Seeds, 

Cultivates, Mows, Does 

Belt Work, Pulls Loads, etc 

1 Cylinder, 334 H.P. Models 
Write for Complete Catalog 

ALLIED MOTORS com 


Minneapolis, Minn. 
8142 E. Henn. Ave. 


The “BOUNTY'S. LAUNCH” 


An exact replica of the boat me it by Capt 
Bligh in his famous voyage 109 
pie ~ Nag Ps ae ages Bot NT 





ot. PRECISION 
SHAP ED and rut ‘LY HOLLOWEI 
HULL; all faebed, fittings, q q 
material. COMPLETE KIT $5 
Send $.15 in coin or stamps 
3 lustrates cotslegue of fitting 
: onstruction sets of this and | ma 
q famous ships 
MARINE MODEL CO. 
G: 174 Worth St. Dept. P New York, A! 
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MODEL “‘T’’ AUTO 
PARTS BUILDS 


Fine Floor-type yt Press, 10’ An ircular 
Saw, 14’’ Band Saw, 6’ Join er, 42’ 
Wood or Metal Gperutine ao Jig- 
Saw, Shaper. Build one or more of the 
fine ‘tools that have Ball-Be parings, Tilt 
ise Mechanism, etc. from our easy 
to understand instructions and blue- 


prints. Plans 25c each. (Plans so 

simple failure is impossible. ) For- 
merly sold 50c each. 

All orders $1 or more sent via air- 

mail, also C D. or better still 
enclose $1 bill cna mail. Complete 


work -shop $2. Order plans from your hardware dealers, 
B. J. MEZO CO., 8532 Vanderbilt Ave., Desk IE, Detroit, Mich. 


RAISEn™” FROG 


marsh, lowland. Free book showssket# 
Men& Womenstarting in in every state and Canada. See what othersat 
doing. Send ne money! Just write your name and address on® 
card and get our specialoffer to bestnners, Write today. 
American Frog Canning Co. (Dept. 144-CC) New Orleans, 4 


CLAMPS 


“Good clamps and plenty of them” is a basic B 
rule of fine cabinet work. It’s the secret of firm 
joints, of rigid set-ups for glueing, drilling, 
an or welding of accurately matched parts 
ane perfectly aligned holes ete. Stand- 
on ‘‘Jorgensen’’, ‘‘Pony’’ and oo a 
* clamps, the clamps used in in- 
If your dealer hasn’t them, order 














direct. 


Genuine “Jorgensen” 
Handsc rews grip at all 
NS angles, never s ip, sp! ~ 
or loosen All size 
Send . 


e. (71 
fortwosets. oO. 52 fitei rs 


Handscrews pipe, 2 sets for $|.00 
©. 


—open 6°’. 
ADJUSTABLE CLAMP CO. 
“*The Clamp Folks’’ 
“SS 408 N. ASHLAND AVE., CHICAGO, u. SA 
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NEW No. 10 100 PAGE 1938 


WOOD 
CATALOG 


with any order 60c or more 
(Otherwise send dime or stamps) 
Every home craftsman should 
have this fine book crammed 
full from cover to cover with 
beautiful things you can easily 
make, valuable information, and 
helps for professional and ama- 
woodworkers. 24 pages in color, lists and il- 
tes 76 blue print designs for scroll patterns, 
table tops, etc. . ... hard to find foreign woods, 
crotch, butt, burl, fiddle back, etc. Veneers, 
, solid woods, etc. These woods cost r= less... 
lesS « « « yet give you just what you want. 


VENETIAN BLINDS 
your own at 14 store prices. All materials, tapes, 
cords, ete. Easily assembled with simple home tools. 


12 Pages of Specially Priced 
Solid Woods and Veneers From 
All Over the World 

New Process of Inlaying 


Make this beautiful wall plague in 
ed Mahogany ... Walnut... 
od, etc. Complete Kit in- 
intricate border all ready 
together. Requires no _ tools 
nps. Makes beautiful 612 
ul ornament in 1 hour com- 
Easily worth $3.00 Sent 
sid—only $1.00. 
DOWEL 
CENTERS 


Complete set 7 sizes—14"" to 5 

dispensable to cabinet builders. 

postpaid, 40c. 2 ts 75c. 

ORDER TODAY DIRECT FROM THIS AD 
OR SEND DIME FOR CATALOG! 


CRAFTSMAN WOOD SERVICE COMPANY 
Money Back Guarantee We ship all over the world 
2734 Mary Street CHICAGO 


g”. In- 
Special, 














ATURE’S hidden miracles clearly 

revealed through this Wollensak 
microscope—only microscope with 425 
power for $20. Magnifies from 100 to 
425 diameters, in steps of 25. Easy to 
use. Ideal for photomicrography. Also 
150-power at $14.50—magnifies from 
70X to150X. At stores or di- 
rect, postpaid (or FREE 
C.O.D.). Money BOOK! 
back guar«ntee. 


Send for “REE 


4 
POWER 





k 
boo 
eee AG 
of 455°? 


pvaitabl® 
Now 


Conpters and interestingly- written story 
of microscopy and course of instructions for 
the amateur. Written by Prof. Julian D. Cor- 
rington. Hundreds sold at $7.50. Now $5.00. 
Book included with Bausch & Lomb Model R 
Microscope at $21. Write for complete infor- 
mation on amateur microscopes and mi roscope 
equipment. Bausch & Lomb Optical Co., 226 
Bausch St., Rochester, N. Y 





De 1VEN P wc | che 
LOC’ MOTIVES eee “ 
$10. ts from smoke-stack with thrilling realistic effect. 
, 1. Catalogue of complete locomotives and parts 25c 
f Loco shown above printed on Heavy cardboard with 
wn and also separate wheels. Cut out and assemble. 
uction of steam. Complete with eyelets, punches 


““Sriam eLEcTme co. 





New Jersey 











Seeing Through Coal 
with Your Microscope 


(Continued from page 97) 


to a point where the specimen will be 
difficult to polish. 

Now polish the specimen on succes- 
sive stones and a cloth lap as before. 
When you have worked it down to a 
thickness of a few mircrons (thou- 
sandths of a millimeter), you will find 
that some places are thicker than 
others. With a little patience, you can 
use silver polish or some other abrasive 
and a cloth to work these spots down. 
In this, as in all other polishing opera- 
tions, make frequent examinations with 
your microscope. Many specimens can 
be ruined by making them too thin. 
When the details appear to be satis- 
factorily rendered, and the _ surface 
smooth enough, discontinue the polish- 
ing operation. 


EFORE mounting your specimen, you 
probably will find it desirable to re- 

move it from the glass support and 
clean it. Immerse the support in xylol 
or dioxan, to dissolve the balsam. With 
fine-pointed tweezers, very carefully re- 
move the specimen and transfer it to its 
new support, washing further in the 
solvent to remove bits of dirt if neces- 
sary. 

It may be possible, as usually is done 
with coal, to leave the specimen ce- 
mented to the support, and simply add a 
little balsam and a cover glass. In such 
cases, the support of course should be 
a standard microscope slide. ven 
though it might be desirable to loosen 
the section and wash it to remove par- 
ticles of dirt, some specimens are so 
fragile that it is unwise to attempt this. 

Mounting is one of the most impor- 
tant steps in the process, for the final 
appearance of most specimens depends 
on the way they are mounted. Some- 
times the use of balsam as a medium 
will destroy detail, while at other times 
it will amplify it. As an example, cross 
sections of bone show tiny openings 
that resemble pores. In air, these ap- 
pear as dark spots, while in balsam they 
may be scarcely visible. Therefore, 
bone sections usually are best when 
mounted dry, or when mounted in bal- 
sam in the following manner: 


OVER both the cover glass and the 

slide with balsam, and heat it until 
it hardens upon cooling, just as you did 
when cementing the specimen to the 
glass support before grinding and pol- 
ishing the second surface. Lay the sec- 
tion of bone on the balsamed surface 
of the cool slide, and lower the cover 
glass, balsam side down, over it. Now 
gently heat the assembly, and when the 
balsam is liquid (it should not be flow- 
ing) press the “sandwich” together, so 
that good contact is obtained. Let it 
cool. If the job has been done properly, 
the balsam holds the specimen securely, 
but has not flowed into the tiny open- 
ings to obscure them. You can add bal- 
sam around the edges of the cover 

(Continued on page 128) 








OF WOBBLY 
FURNITURE? 


LOOSE VENEER 
WOBBLY JOINTS 
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~ 


Lifetime-strength CASCO 
glues things FOR GOOD! 


| Home-owners! Now you can get CASCO, 


the high-test industrial weatherproof glue, 


| for home use...to repair furniture, toys, 





loose linoleum, luggage, books, every- 
thing “glueable.” 

Easy to use. Just mix one part CASCO pow- 
der in one part water. No mess. No heating. 
And no waste...you mix it as you need it. 
Economical. CASCO plus cold water makes 
a full-strength glue at less cost than ordinary 
liquid glues. CASCO has many household 
uses. (Send forthe free book offered below.) 
Permanent. CASCO sets chemically like 
concrete. It’s not loosened by atmospheric 
heat and moisture like ordinary evapora- 
tion-setting glues. 


HERE’S PROOF OF CASCO’S STRENGTH: 
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| WEATHERPROOF CASEIN GLUE 





Please mention PopuLAR SctIENCE MONTHLY when answering advertisements in this magazine. 


| 4 handy sizes—10c to65c 


At your Hardware, Paint 
or Lumber Dealer’s 


FREE ] NEW 1938 EDITION=CASCO GLUING GUIDE 
* Illustrated, tells how to make lifetime 
household repairs..also how to make water-resis- 
tant paint, wallpaper paste..tile cement..crack filler 
.. Swedish putty. New methods for erecting fibre- 
board..flush door construction.. veneering..inlays. 
Send request on penny postcard to 
CASEIN COMPANY OF AMERICA, INC. 
Dept. PS 338, 350 Madison Ave., New York 


GLUES EVERYTHING 
Peeraanentciy 
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BATHING SUIT 








SKINNY ? THOUSANDS 
GAIN 10 TO 25 POUNDS 
THIS NEW EASY WAY 


Posed by professional models 


NEW IRONIZED YEAST 
ADDS POUNDS 


— gives thousands 
normally good-looking flesh 


a= you ashamed to be seen in a bathing 
suit, because you're too skinny and 
scrawny-looking? Then here’s wonderful 
news! Thousands of the skinniest, most run- 
down men and women have gained 10 to 25 
pounds of firm flesh with this new, scientific 
formula, Ironized Yeast 
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Seeing Through Coal 
with Your Microscope 


(Continued from page 127) 


glass, to fill any surrounding spaces. 

In this way, you can unearth secrets 
of nature that otherwise would remain 
hidden from your sight forever. You will 
be following steps identical with those 
taken in research laboratories devoted 
to the study of coal, fossils, and bony 
materials (P.S.M. Oct. ’36, page 34). 


OAL, for instance, probably will 
surprise you, for you have been 
thinking of it all along as a black, un- 
interesting mass. Your first surprise 
may be to learn that coal in thin sec- 
tion is not necessarily black, but may be 
red or yellow. Scattered throughout the 
coal you may find such objects as the 
yellow, flattened spores of ancient 
plants, pollen grains, red clumps of fos- 
silized resin, leaf fragments, woody 
particles which usually are red in color, 
and various other plant fragments—for 
coal is a material made from the re- 
mains of ancient vegetation. Your 
chances of finding ancient seeds in coal 
are slim, for most coal-forming plants 
were much too primitive to form seeds. 
The spores in coal have been dis- 
torted from their original shape by 
great pressure. They originally were 
round, but pressure that reduced the 
deposits of plant remains to thin layers 
has flattened the spores into tiny, 
double-walled pancakes. Such spores 
may appear as tiny yellow disks or as 
flattened loops, depending on the direc- 
tion in which they were sliced. 
Although you can slice bones in any 
direction, cross sections generally re- 
veal more interesting details. You will 
find that typical bone structure looks 
as if it had been built up of parallel 
rods cemented together. In the center of 
each rod is an opening, the Haversian 
canal, through which blood vessels and 
nerves pass when the bone is living. 


ROUND these canals are concentric 
A striations, something like the rings 
of a tree trunk. Scattered through the 
area are tiny spots which may appear 
black, but which really are minute open- 
ings. These are the lacunas—cavities 
occupied, in the living bone, by bone 
cells or “bone corpuscles.” These are 
the openings that balsam renders dif- 
ficult to see when it is used as a mount- 
ing medium, although they and the 
canals may be filled with debris from 
grinding, and appear black. Threadlike 
processes interconnect them, so that the 
cells form a network that receives nour- 
ishment from the blood vessels in the 
Haversian canals. 

The microscopic study of bone is an 
important job of science, for it leads to 
discoveries of importance in the treat- 
ment of diseases and in better under- 
standing the animal body. Microscopists 
skilled in the study of bony materials 
can identify small fragments, for bone 
structure varies in different animals. 
The microscope can be used to cata- 
logue bones from prehistoric deposits. 
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persons who are healthy have 
those who are sick, 
everse. Children under four years 
if any, dreams. 
test activity of the sleeping mind 
rs between twenty and thirty-five. 
ms beyond sixty-five years of age 
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of them concern scenes and activi- 
f the distant past. 
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Why We Dream 


(Continued from page 46) 


E people can recall as many as 
n dreams they have had the night 
The vividness of these imagi- 
experiences varies widely. Women, 
ule, dream more and with greater 
ness than men. The average length 
one research scientist cal- 
es, is approximately thirty seconds. 
whole action of a long train of 
visioned events may appear before the 
’'s eye in a flash. 
A classic example is the dream of 
English novelist, Charles Dickens. 
he imagined he had died and saw 
elf taken to an undertaker’s estab- 
1ent where men worked for hours 
hammering to make a 
of the men 
| and Dickens saw 
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Birth of a Volcano 


(Continued from page 95) 


more as the result of the friction 


caused by the pressure. 

Since the pressure continues to 
crease, eventually a crack is produ 
through the strata of the limest 
arch, and through this crack the 1 
is squeezed upward to the surface 
the earth. A volcano, spouting out mol- 
ten lava, has been created out of str: 
of soft but solid rock! 





HIS illustrates the formation of vol- 
canoes in rising mountain ranges, 
but there is also a type of volcano in 
which the strata are not bent, but 
merely fractured. A block of crust be- 
comes cracked loose from its surround- 
ings, as shown in the diagram. Wedging 
between adjacent blocks, it is pushed up- 
ward, relieving the shale beneath of the 
pressure which has kept it solid. Then 
the softer rock melts and flows upward 


and out upon the earth’s surface. This is | 


the quiet type of volcano, which merely 

pours its lava out upon the surface. 
But, instead of a single long crack 

in the crust, there may be two or 


more, intersecting approximately at 
right angles. Then the volcanoes are 
apt to melt out “chimneys” for them- 


selves at the intersections, and produce 
“cinder cones.” 

sketch map of the Galapagos Is- 
lands shows thirteen principal volca- 
noes, arranged in straight lines which 
intersect almost at right angles! 

Our final experiment illustrates how 
a volcanic mountain is formed into its 
characteristic conical shape by a grad- 
ual accumulation of cinders, ash, and 
bits of hardened lava, all blown up out 
of the volcano’s chimney. 

For the foundation of your miniature 
Vesuvius, make a small hole in the 
center of a metal disk and mount the 
disk on three dowel-rod legs as shown 
in the accompanying photograph. Bore 
a vertical hole through a block of wood, 
and another hole slanting down from 
one side until it meets the vertical one. 
This block is fastened to the bottom of 
the disk so that the vertical hole coin- 
cides with the hole in the disk. 


O THE other end of the vertical hole 

attach a rubber tube to connect with 
the rubber bulb from a large atomizer. 
Insert the point of a paper funnel into 
the slanting hole in the block and fill 
the funnel with powdered soap. A 
broom straw or pipe cleaner thrust down 
the funnel will help to move the soap 
down to the chimney of your volcano. 

Now start the “eruption” by squeez- 
ing the bulb. The powdered soap is 
shot high into the air and falls on the 
disk around the vent. 

If you have enough patience to keep 
blowing for two or three hours, you 
can build a very respectable volcanic 
mountain in the same way in which na- 
ture has built such peaks as Shasta, 
Lassen, Hood, Rainier, Fujiyama, Vesu- 
vius, Etna, and thousands of other 
volcanic summits that are scattered 


— 
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sus Says: Stop Your Starting Troubles 


(Continued from page 72) 


and begins burning up both of us!” 

H« lifted the hood, snapped a length 
le onto one of the battery termi- 
und touched the other end of the 


of « 


nals 
cable to a terminal of the starting 
motor—it turned over with a whirring 
rumpbie 

Thought so!” Gus grunted. Your 
| pattery was pretty well down, all right, 


put not so bad that it wouldn’t have 
given you juice enough to start. It’s 
your starting switch that has gone bad.” 


| He swung a wire-guarded electric lamp 


| unde: 


the hood, peered inside, and 


| wrinkled his nose in disapproval. “Sure, 


| there's your trouble—dirty contacts on 

the starting switch. And are they 
| dirty He cleansed them quickly, 
| closed the hood, replaced the battery 





compartment cover, hopped in, turned 
the ignition switch, and stepped on the 
starter. In an instant the engine was 
running sweetly. 


"T-HERE you are, mister!” he said. 

] Get in, and go on to your dance. 
ion’t even have to tell Peggy that 
it wasn’t my thick-headedness that held 
you up so long!”’ 

Gus had just taken Jack Simpson’s 
battery off the charging line, the next 
afternoon, when Peggy Knowles came in. 

“Have a nice time at the dance last 
night?’”’ he asked, grinning at her. 

“Wonderful!” 

‘Your boy friend get his car started 
all right coming home? 

“Of course,” she said. ‘‘And he told 
me that he had been sort of snooty to 
you, and that you’d told him where to 
head in. He’s coming around to get his 
battery pretty soon, and to try to make 
up with you. I’m afraid he doesn’t know 
much about cars, Gus—except just 
driving them. I wish you’d tell him a 
few things when he comes in—about 
batteries, and starters, and so on. I 
just hate it when a car won’t start!” 

“So did Mr. Simpson,” grinned Gus. 
“But I’m afraid that he won’t be inter- 


You 


ested in the details of keeping his con- 
nections tight, putting water in his 
battery, and such.” 


“Maybe he isn’t interested in them— 
but Iam!” said Peggy. ‘You see, Gus, 
we're going to get married—and we’ll 


have plenty of things to do with our 
money besides handing it over to you 
and Joe to pay umnecessary repair 


bills 
§ \T does make things different,” 
freed Gus. “All right, Peggy— 
I'll tell him anything he wants to know.” 
Jack Simpson drove into the garage 
about a half hour later, and came into 
the shop smiling broadly. “I’m sorry 
about last night, Mr. Wilson,” he said. 
Idiin't know that you and Peggy were 
Such old friends. And I was sort of up- 
Set sut my darned old bus not start- 
Ing. No hard feelings?” 
t a one,” said Gus heartily. ‘Well, 


here’s your battery—all recharged, and 
all ready to run down again if you don’t 
take better care of your electrical sys- 
tem. If you want to leave your car 
here for an hour, I think that I can 
save you some money and a lot of future 
trouble by checking your wiring. 

“Fine!” agreed Simpson. ‘Let me 
stay here while you’re doing it—and tell 
me something about how to stop start- 
ing trouble.” 


HE best time to stop it,’’ said Gus, 

carrying the battery over to the 
car, “is before it starts—same as most 
other car troubles. 

“So far as the battery itself is con- 
cerned, you don’t have to worry much 
about it. Just remember to have it 
checked once a month—maybe once in 
three weeks would be better in really 
hot weather. If the hydrometer read- 
ing is above 1.225 and the same for 
all cells, all you need to do is have 
distilled water added to take the place 
of what has been lost by evaporation. 
If the hydrometer reading is below 
1.225, and the same for all cells, your 
battery needs recharging. But if the 
readings for the different cells vary con- 
siderably, have your battery taken out 
of the car and given a more thorough 
test. The chances are that it is worn 
out and you need a new one. 

“No matter how good a storage bat- 
tery is, or how fully charged it is,’’ Gus 
went on, as he put the cables in place, 
“you can’t take more current out of it 
than your generator stores in it while 
your car is running. Every time you 
toot your horn, or light a cigarette with 
your electric lighter, or play your radio, 
or use any of the other electrical gad- 
gets you have on your car, you take 
some current out of the battery. If you 
drain it too much, you won’t have 
enough juice left to get action when you 
step on your starter. Remember that 
cranking your engine requires any- 
where from 100 to 400 amperes for a few 
seconds—something like forty times as 
much current as you use to operate all 
your lights. 


"IF YOU'VE got the right battery for 

your car—and for your collection of 
electrical gadgets—you may still get in 
trouble through your current leaking 
away. I see that you’ve got an electri- 
cal clock, and that although it’s con- 
nected it isn’t running. You'd better 
either get it going or let me disconnect 
it. An electric clock that’s running 
doesn’t use enough current to bother 
about, but one that is connected but 
not running may drain as much as three 
ampere hours a day out of your bat- 
tery.” 

“Gosh, I’m glad you told me,” said 
Simpson. ‘Suppose you disconnect it 
until I have a chance to get it fixed.” 

“Then there are short circuits,’’ Gus 
continued. “They’ll kill any battery, 


(Continued on page 132) 
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CHEESE IT! 
HERE COMES FATHER! 

















BLAME THE PIPE? Mother tried a 
dozen times to make him throw it 
out. But Uncle Ted knew how dad 
loved that tired old briar. He said 
to father, “Clean it well, and... 


WHAT A SMELL that pipe of father’s 
had! We thought he was smoking a 
blend of rubber bands and old 
shoelaces! And he never dreamed of 
running a cleanet through the stem! 


























WE ALL WEAR GRINS. Father 
knows he’s met the world’s mildest. 
Sir Walter’s two-ounce tin holds 50 
fragrant pipefuls, and even mother 
likes that sweet-and-lovely aroma. 


“THEN FILL UP with Sir Walter 
Raleigh, the mildest blend of fra- 
grant burleys that the Blue Grass 
country grows.” Father said, “Ill 





try anything once!” And now... 
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| across the garage toward the bench |§ 
| while now, Mr. Simpson,” he said. 


be coming in to see you pretty often!” 












Gus Says: Stop You 
Starting Troubles 


(Continued from page 131) 


and do it quick. They’re easy to check 
for. First, check your stop light ang 
make certain that it’s not stuck. N ext, 
check your fuses and see that hey 
haven’t been burned out. Now switch 
all your electrical equipment off. Make 
sure that the ground strap—that’s this 
braided wire cable that connects one of 
the terminal posts of the battery to the 
frame of the car—is connected. Now 
tap the other terminal clamp against 
its battery post. See it spark? Just as 
I thought—you've got a short circuit 
somewhere. Let’s see now—here it is! 
Insulation worn off this cable. Might 
have set your car afire!” 
















"(CO THAT'S the reason why my bat- 

tery ran down!”’ Simpson exclaimed, 
“It’s a mighty good thing you made this 
check-over!”’ 

“Next,” said Gus, “I’ll just clean and 
tighten these connections, so that the 
current can flow through them freely, 
That finishes the check on your wiring. 
You should have that done every 10,000 
miles that you drive. 

“Now, suppose you know that your 
battery is fully charged, and that your 
wiring is all right, but still your starter 
won’t work. Remember how I found 
that dirty contact in your starting 
switch last night? Always look for 
that. 

“If your starting switch is all right, 
maybe the trouble is with the brushes 
of the starting motor. Cleaning’ the 
brushes and the commutator probaly 
will do the trick. 

“Sometimes the starting motor spins 
when you step on the starter, but still 
your engine doesn’t start. Better take | 
the starting motor out of the car, and | 
give it a good looking over. Maybe the | 
pinion gear is too tigkt—or maybe ‘ts | 
spring is broken, or its teeth broken or 
clogged with dirty grease. But _ 

| 



























needn’t worry about any of those trou- 
bles—not just now, anyway! 

“Now I'll just take a look at your 
spark plugs—-if they’re fouled or out 
of adjustment they make starting harder 
than it should be. Better have them | 
checked every 10,000 miles. No—they're 
Gig 
SCS": straightened up and wiped his 

hands on a piece of waste. Then | 
he picked up the battery he had just re- 
moved from Simpson’s car, and started | 















supporting the charger. ‘Well, you won't | 
have any starting troubles for quite 4 | 







“Oh, make it ‘Jack,’ won’t you?” 
said Simpson. “I’ve an idea that I'll 











“Always welcome, Jack,” said Gus. 
“We'll take your money when we have 
to—but I like to help a young fellow 
keep his car running without it being | 
too tough on his pocketbook. Especially 
when that young fellow is going to 
marry a fine girl like Peggy Knowles!” | 
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3 GRADES OF GASOLINE-—3 GRADES OF CAR PERFORMANCE 


HERE’S WHY POWER DEPENDS ON THE 
GRADE OF GASOLINE YOU USE 


You’d be surprised to hear some of the 
‘‘dizzy”’ ideas uninformed people get about 
their cars. They even expect top-grade per- 
formance from low-grade gasoline. Here’s 
what a man can reasonably expect...and 
why: 


Poor performance 
with ‘‘low grade’’ gasoline 


There is no anti-knock fluid (containing tetra- 
ethyl lead) in ‘‘low grade”’ gasoline. Power is 
lost because the spark must be retarded by 
your car dealerto prevent ‘‘knock”’ or “‘ping.”’ 


Good performance 
with ‘‘regular’’ gasoline 


Most regular gasoline has in it anti-knock fluid 
(containing tetraethyl lead). The spark can be 
considerably advanced for more power without 
**knock”’ or “‘ping.”’ 


Best performance with 
gasoline containing ‘“‘ETHYL”’ 


Gasoline ‘‘with ETHYL” is highest in all- 
around quality. Ithasenoughanti-knock fluid 
(containing tetraethyl lead) so that the spark 
can be fully advanced for maximum power 
and economy without ‘“‘knock”’ or ‘‘ping.’’ 


TESTING CAR PERFORMANCE on dif- 


ferent grades of gasoline at an Ethy! Motor Clinic. 


ETHYL GASOLINE CORPORATION, manufacturer of anti-knock fluids used by oil companies to improve gasoline. 
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Ow K Cade, 


He‘d Like Us to Print 
On Colored Paper 


Your magazine has been a favorite of 
mine for three years. I have found the 
letters in “Our Readers Say” section 
very interesting. There have been re- 
quests for more of this and that, but I 
do not think anyone could arrange the 
book to serve better 
the diversified in- 
terests of so many 
readers. The inter- 
national flavor of 
the articles is com- 
mendable. I had 
long wished that 
“POPULAR SCIENCE of 
the Screen” would 
cometoourtheaters 
here, and was pleas- 
antly surprised 
when the latest in 
the series was presented at a show re- 
cently. One improvement I would like 
to suggest. I think if the paper of this 
fine magazine was tinted to cut down 
the glare from the high finish, it would 
add to the enjoyment of reading it. 
A.N.C., Lachine, Quebec, Canada. 


AH AT LAST! 


Says His Seed Experiments 
Were Mainly in the Field 


IN AN item on my chemical process for 
treating corn seed, you stated that pre- 
liminary experiments had been carried 
on in laboratories and hothouses. Al- 
though some laboratory work has been 
done, the main development of the proc- 
ess was accomplished in the open fields. 
The planting and sowing of these treated 
seeds has been going on successfully on 
fields of extensive acreage over a period 
of three years, not only with corn but 
also with a variety of other seeds. This 
year, for the first time, I produced ripe 
corn in far-northern Wisconsin, a dairy- 
ing area noted for its short growing sea- 
Howard D. Sallins, Chicago, Il. 


son. 


He Likes Gears and Levers, 
But Not Cranks 


HAVING been a reader of your magazine 
for several years, I was very happy, last 
Christmas, to receive a two-year sub- 
scription as a gift. I have always en- 
joyed P.S.M. for its interesting articles, 
home-workshop projects, and depart- 
ments on chemistry and microscopy. 
However, when the February issue 
reached my mail 
box and I opened it, 
I was surprised to 
find an article on 
nudists, of all 
things. What do 
sensible people care 
about a lot of 
cranks who think 
it’s smart to run 
around naked in a 
back lot? While the 
article had a scien- 
tific basis, it seems 
to me that the character of the experi- 
ments did not merit the treatment you 
gave them. Nudism is just a passing 
fad, so why flatter it with consideration 
in a scientific magazine ?—C.R.M., Green 
Bay, Wis. 


HEY THIS NUDIST FUSS 
IS TRESPASSING ON 
MY TERRITORY ! 
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The Lady Monkey’s Age 
Is No Secret Now 


THE solution of D.L.H.’s_ problem 
about the monkeys is not what the read- 
er’s letter in the March issue said it is, 
it strikes me. I find that the monkey’s 
mother is two and a half years old, mak- 
ing the rope fifteen feet long. Letting 
x equal the monkey’s age when the mon- 
key’s mother was three times as old as 
the monkey, the age of the monkey’s 
mother is found to be 5x, and the mon- 
key’s age 3x. Since the sum of these 
two ages is four years, x equals a half 
year, 5x equals two and a half years, 
and 3x equals one and a half years. The 
rope, therefore, weighs three and three- 
quarters pounds, and its length is fifteen 
feet, according to the conditions of the 
problem.—D.W.C., Medford, Mass. 


Divining Rods, Monorails, and 
Ghosts Interest This Reader 


WITH regard to the question raised 
by J-C., of Charleston, S.C., I believe 
that if ghosts are semitransparent, then 
light will shine through them, so they 
will not affect the photo-electric cell. 
As for E.C.O., of Mobile, Ala., I read in 
a popular encyclo- 
pedia that the pow- 
er to locate under- 
ground streams 
with divining rods 
was inherited, and 
only certain fami- 
lies could use it. I 
haven’t seen any- 
thing in your mag- 
azine on model 
railroads of the 
overhead type that 
operate on a single 
upper rail. I suppose on a train of this 
type there would be no speed limit, pro- 
viding the necessary power was avail- 
able. I have very much enjoyed your 
articles on the laws of science, and hope 
to see them continued in the magazine 
for a long time to come.—J.S., Van- 
couver, B.C., Canada. 


Try This One Out on Your 
High-School Algebra 


HerE is a problem given in a recent 
high-school algebra examination. Forty 
people wish to reach a point twenty-nine 
and a half miles away. The only avail- 
able conveyance is a bus which has a 
capacity of twenty passengers and can 
go at an average speed of twenty-four 
miles an hour. The party is divided in- 
to two groups which start at the same 
time. The first group starts on foot, 
walking at an average rate of four miles 
an hour. The second group rides in 
the bus a certain distance and then 
walks the rest of the way at an average 
speed of three miles an hour. The bus 
returns to meet the first group and to 
carry it the rest of the way to the com- 
mon destination. How far should each 
group walk in order that all may arrive 
at the destination at the same time? 
Incidentally, in seeking a solution of 
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the problem, disregard any of the pos- 
sible variable factors involved in the 
stopping and starting of the bus.—E.D.C., 
Cincinnati, Ohio. 


A Good Way To Draw 
Good Free-Hand Circles 


THis little trick of drawing a good 
circle free-hand is probably old stuff— 
but I didn’t know it, 
until the other day. 
Just lay the paper 
on a smooth table 
top; put the nail of 
your second finger 
where the center is 
to be; hold the pen- 
cil firmly with the 
point extended to 
the desired radius, 
and twirl the paper 
in a complete circle 
with your other 
hand. That’s all there 
you'll find it comes in 
Woodbridge, N.J. 


Only the Unusual Thrills 
This Stamp Collector 


I HAVE been buying Popuar Science 
off and on for several years now from 
my news dealer. My last buying spurt 
started with the December 1937 issue, 
when I read with interest the article en- 
titled, “Stamp Detective Solves Mysteri- 
ous Crimes.” You've guessed it. I’m a 
stamp collector and would like to see 
a page or two devoted to stamps in every 
issue. Not the usual stuff found in reg- 
ular stamp magazines, but something on 
the science of stamps like the detective 
piece. There’s plenty of good stamp 
material that belongs in such a maga- 
zine as PopuLarR Science.—L.L.McM., 
Benton Harbor, Mich. 


He Still Must Stoop 
To Pick Them Up 


THE item on page 76 of your March 
issue suggesting mosquito netting as 
backstops and side walls for table-ten- 
nis outfits, prompted me to pass along a 
suggestion that will aid in retrieving 
balls that roll under the table. Being 
rather stout, I got tired of climbing un- 
der the table every few minutes to pick 
up balls. So I “bor- 
rowed” a length of 
strand rubber from 
a model airplane 
my youngster had 
flown into every ar- 
ticle of furniture in 
the house. I tied 
one end of _ the 
strand to one leg of 
the table about an 
inch from the floor. 
Then I stretched 
the other end taut, 
and tied it to the leg diagonally oppo 
site at the other end of the table. 
Throughout its length, the strand is of 
just the right height to stop and usually 
hold against the (Continued on page 7) 


HAVE TO GROW 


is to it. And 
handy.—P.F., 


WHY NOTA PING 
PONG POOCH? 
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or nine out of ten of the balls that 
roll under the table. All the player has 

do is give the rubber strand a snap 
snapped out from under the table.— 
).F.T., Tonawanda, Pa. 


Somebody Cable Him 
About the Rabbit 


is a relay station on the cable 
and Suva. I 
cable com- 


‘HIS 
between Vancouver 
to the 


I ite 
a medical officer 
pany’s staff of 


twelve on this re- HOW CAN WE DO 


mote spot in the RABBIT PROBLEMS 
ddle of the Pa- WO@RGw Tuem? 
cific. The cable sig- > \amst,2 


5s come to us ©. 
ping and feeble ! 
fier their long 
irney, the long- 
est in the world, of 
2500 miles from 
Bamfield, B.C. Our 
instruments here do 
rejuvenation op- 
eration on them and send them off hop- 
ping nimbly on the 1,800-mile jaunt to 
Suva. Our nearest civilized neighbor is 
H¢ 
fig 





ynolulu, 1,100 miles away. To try to 
ht the awful boredom of our lonely 
we cultivate hobbies. A few 
of us have taken to studying mathe- 
We do most of our shopping 
with San Francisco firms by catalogue. 


‘xistence, 


Sometimes our “Frisco” agents, taking 
pity on our isolation, pitch a bundle of 
magazines into one of our quarterly 
cases. Irrespective of age, they are 


ost welcome. And thus it happened 
that recently we had the good luck to 


publication, which have interested us in 
iny ways. In particular, we got tre- 
endous kicks out of a few math prob- 
one of which, the rabbit problem 
the June 1937 issue, refuses to sur- 
render to our elementary calculus. Per- 
haps if you let S.A.M. know our plight, 
I might come to our rescue. If so, a 
bunch of derelict mathematical 

in this God-forsaken speck in the 

itic wastes will ever bless your name. 
J.O., Fanning Island, via Honolulu. 


If the |. A. A. U. Hasn‘t Heard, 
Then Who Has? 


ems 


Your article, “Science Sets New Sports 
Records,” makes me wonder whether, 
some parts of the world, supposedly 
ivilized races may have established 


cords that the International Amateur 
etic Union has never heard of. We 
rowed our crawl stroke in swimming 

m the natives of the South Sea Is- 
lands, and perhaps 
al athletes of 


2 WHAT ABOUT THOSE 
r lands excel in 


NATIVE JUM PERS 





the technique of dif- IN AFRICA 

ferent sports. I 
have read, for ex- 
ple, of the “pil- 
jumpers” of an 
id near Suma- 
ti where = high- 
} ping is the na- 
t sport. Every 
ge has a solid 
pillar, about 

feet high, where contenders may 

I ch their skill. Leaps of seven feet 





more have been reported. It is true 
t the natives take their last running 
from a “take-off stone” a foot or 
bove the ground, and your article’s | 
(Continued on page 8) 
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A typical Delco end-to-end battery installation on a 1938 Pontiac. 


Auromorive mechanics and repair men have long felt the need 
for a battery that could be serviced conveniently. 
engineers have met this need with the new Delco end-to-end 
Mounted under the hood, this new 
Delco end-to-end battery provides these important advantages: 


battery, a real innovation. 


can be 
other 


Easily seen—closer check 
kept on water and 
service needs. 


level 


Can be serviced without disturbing 
occupants of the car. 

No possibility of acid damage to 
upholstery. 

Sealed connectors minimize short- 
circuiting from tools inadvertently 
placed on the battery. 

Double baffle 


vent plugs, as 


The new Delco end-to-end battery is standard equipment on all 1938 
Buicks, Oldsmobiles and Pontiacs. Its long, narrow shape likewise 
makes it ideal for motor boats, trailers, and other uses. 
service requirements are available at United Motors Service Stations. 
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io” BATTERY 


A REAL INNOVATION 








illustrated, aid in condensing acid 

vapors, and prevent acid from 

escaping. 

ctions 
and 


and loose 
detected 
corrected easily. 


Corrosion 
can be 


conne 
quickly 


Battery case cannot be damaged 
by thrown stones on gravel roads. 


Shorter cable to the starting 
motor assures more reliable winter 
starting. 
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FOR MEN WHO 
DON'T MEAN MAYBE! 
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@ Spick-and-span every minute is the first 
big MUST at Annapolis—and that doesn’t 


mean maybe! Midshipmen have to be 
well-groomed—get clean, close, long- 
lasting shaves in double-quick time. Half- 
mown whiskers are out! Only perfect 
shaves pass inspections. That’s why 7 
out of 10 men at the U. S. Naval Acad- 
emy use Gillette Blades in their Gillette 
Razors every morning. 


GILLETTE! | 





Be 
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REMEMBER IT'S YOUR FACE 





@ Your face is always on parade — wher- 
ever you go, night or day! Don’t make it a 
proving ground for shaving experiments. 
Demand Gillette Blades and get the 
world’s best shaves for /ess than a cent a day! 


Speed shaving —tone the skin—with Gillette Brushless 


Shaving Cream made with peanut oil. Big tube 25¢. 


buys the worlds 
finest blades 
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illuminating remarks about a jumper’s 
center of gravity explain the advantage 
this would give them. Still, if they had 
to compete under our rules, I am won- 
dering whether they might not be able 
to challenge even the remarkable record 
of six feet and ten inches made last 
year by Mel Walker of Ohio State.— 
E.D.F., Bridgeport, Conn. 


This Is Carrying It 
to a Fine Point 


THERE are several ways of looking at 
the problem stated recently in “Our 
Readers Say,” concerning the center of a 
spinning shaft. One way is this: The 
absolute center of a shaft is infinitely 
small. As the infinite smallness is ap- 
proached—there being no limit to this— 
there would be something smaller than 
the smallest particle of matter. I can- 
not conceive of this having any mass. 
Hence, it seems to follow that it could 
have no motion. Another way of look- 
ing at it is according to the atomic 
theory. Breaking down the atom into 
its protons and electrons that are whir- 
ling through their orbits, we find that 
these are very widely spaced in relation 
to their sizes, and it is reasonable to as- 
sume that these particles rarely, if ever, 
cross the center of their unit of mass. 


In short, there is 
little likelihood that HEY, DID You SAY 
any part of any A SPINNING SHAFT? 


central atom in a pee 


spinning shaft ever 3 
crosses the center SS, 
of the unit of mass 4 (= =—ai 
of the shaft. There- ~~ <€o E> 
fore a body such as ‘ Sy 


this has no physical 
center. And if this 
is so, there is noth- 
ing either to stand 


by [Ant 


still or to spin, ex- 

cept our heads from trying to figure 
out things like this.—D.R.S., Boise, 
Idaho. 


A Practical Nudist 
Answers the Scientists 


PERMIT me to say at the outset that I 
think the title of the article, “Science 
Studies the Nudists,” in the February is- 
sue, is misleading, for the scientists are 
not studying the nudists but the effect 
of nakedness on themselves, presumably 
not nudists. It hardly seems scientific 
to say that, because of their own reac- 
tions to an environment to which they 
have not become acclimatized, they have 
discovered anything that justifies the ti- 


tle. My own experience and, more par- 
ticularly, that of my children—all of us 
have been nudists for twelve years—is 


that systematic exposure to the sun and 
air renders the body more and more im- 
mune to temperatures that the average 
body would find too hot or too cold. And 
here is something your scientists should 
be interested in. During the twelve 


years, my children have been free from 
all illness, except for a few colds which 
have occurred only on their return to 


school. One of my children, now ei ght- 
een, has never experienced a single de 1y’s 
illness. I feel that if we consider why 
chickens or lambs born when the snowis 
on the ground are hardier than the later 
ones, or why the first leaves of sweet 
peas stand frost better than the later 
(Continued on page 9) 
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RAILROAD 


Here at last is a brand new and complet 
handbook for the Model Railway enthusi- 


ast. You will be amazed at the abundance 
of valuable and workable ideas it gives 
you. You will find dozens of inexpensive 
additions and fascinating improvements. 
You can save real money building and 
laying your track, making an automatic 
signal system, constructing bridges, cul- 
verts, tunnels, stations, semaphores, water 
tanks, coaling trestles, roundhouses, turn- 
tables, crossing gates, switches, etc. he 
detailed instructions and diagrams in this 
great book make it easy. 


EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


How to utilize every bit of available 
space in laying out your system. How to 
provide for realistic landscape and scenery. 
The proper tools and materials. How to 
turn out smoke stacks, fire boxes, boilers, 
and wheels in your own shop. Complete, 
easy-to-follow instructions for building 
every kind of rolling stock. How to make a 
box car, gondola, refrigerator, tank, hopper, 
caboose, day coach, pullman, baggage and 
observation car. Complete plans, specifi 
cations, drawings, diagrams, instructions, 
and scale blueprint for building the popu- 
lar Atlantic type locomotive. 


FOR THE BEGINNER OR THE EXPERT 


How to arrange for proper power supply— 
making an illuminated panel board and dis- 
patcher’s track diagram. How to build and in- 
stall a block signal system, remote train con- 
trol, automatic couplers, relays, etc. Your home- 
made Model Railway can easily be perfected in 
complete detail, with this guide book beside you. 
This great new manual of simple instructions, 
prepared by the editors of Popular Science 
Monthly, is guaranteed to please or money back! 


BRAND NEW! 
Just Published! 
256 Pages 
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ones, we are getting nearer to the science 
the subject, which is one of heredity, 

environment, and acclimatization, rather 

than one of temporary, artificial rise 
d fall of temperature.—C.W., Red- 
od City, Calif. 


One-Man Duet Wants 
To Be a Trio 


[N THE February issue, R.A., of Cor- 
vallis, Ore., announces his ability to hum 
one tune and whis- 
tle two others sim- TRY USING A 
ultaneously. Good GOOD ECHO! 
for him! He cer- - 00! 
tainly “goes me one 00 

tter.” But will he #00 
please let a fellow Hoe 
in om the secret? I 
realize that unless 
R.A. is a head doc- 
tor, he may have 
some difficulty, but 
won't he please 

? I'd like to add 
another voice to the two I wrote you 
about in the letter you published in 
December.—W.W.H., Woodlynne, N.J. 


That Artificial Spa 
Has Him Steamed Up 


WHaT softies we are getting to be! 
First we had fireplaces that cooked us 
on one side while our spines froze on 
the other. Then we got steam heat that, 
despite its name, dried out the air un- 








til everybody caught cold. Then came Make a rough pencil sketch of 
your invention, 
and send it to us with fee for pre- 
liminary search through patents in 
the United States Patent Office. 


air-conditioning, which is all very well 
as long as we stay in it, but makes us un- 
comfortable when we leave it even on 
the finest days. Now, of all things, I 
see in the March issue that some one has 
thought up a gigantic “artificial spa” 
that is to give us, by some wonderful 
magic, all the “benefits” of expensive 
health resorts, right in the heart of a 
city (for only $6,000,000!). All this is 
progress in reverse. One good outing in 
the country, rain or shine, cold or hot, 
can do more for our health than all the 
artificial, hocus-pocus “treatments” put 
together. We're suffering from a na- 
tional hypochondria, induced by just 
such ideas as this “artificial-spa” thing. 
Let's quit being hothouse _ softies!— 
B.T.N., New York City. 





Phonograph-Needle Changer | 
Should Be a Repeater 






ALTHOUGH I am very fond of the radio, 
the phonograph is my old stand-by. The 
ideal thing is a combination radio and | 
phonograph. What I started out to 
write about is the item on page 102 of 
your March issue, describing a new | 


phonograph pick-up arm in which nee- | 
dles may be inserted from the top, elim- | § Our complete report of search and 
inating the annoyance of inserting them | ©Pinion on patentability mailed to 


from the bottom. _— 


This is a splendid 
nvention, as far as 
itgoes. All that re- 
mains to be done is 
to work out a sim- 
ple feeder that, at 
the touch of a but- 
on, will automatic- 
ally drop a new 
ne dle into the hole 
as the old, dull one 
is released through 
he bottom. It ought 


'D TAKE UP GOLF IF 
SOMEBODY WOULD 
INVENT A ROBOT TO 
PLAY IT FOR ME! 











J.IOR., Cleveland, Ohio. 


a Patent Office. 


IL, 1938 


INVENTORS 


JEND FOR THIS FREE B00K 


STEP NO. I 





Our trained searchers will then 
} make a_ preliminary f 
pertinent U. S. 



















STEP NO. 3 





STEP NO. 4 
‘ If you decide to make patent ap- 
to a very simple matter to add this.— plication, drawings 


papers will be prepared for pres- 
entation of your invention to U. S. 








KNOW HOW TO START... KNOW 
EACH STEP TO TAKE 


Before Going Too Far With YourInvention 


The Free Book shown here was prepared for inventors, to 
show them exactly what steps they must take to secure a 
PATENT. If you have an invention, you should send for 
this book AT ONCE. It will tell you exactly how an ap- 
plication for a Patent is made, what information you must 
furnish your attorney, and what steps he must take in 
order to protect your interests. Remember, inventing an 
article is one thing—securing the exclusive right to manufac- 
ture it, use it, or sell it is another. Without a U. S. Patent, 
you cannot expect to reap the profits that your invention 
may make possible. Send at once for this book. After you 
get that, you'll know exactly what to do to protect yourself. 


IMMEDIATE SEARCH NECESSARY 


A Search at the U. S. Patent Office will disclose one of three 
things: That you have hit upon an entirely original invention 
that you have suggested patentable improvements upon an exist- 
ing invention—or that your invention has been anticipated 
throughout, and you should drop it. You should have this infor- 
mation at once. Our FREE BOOK tells everything you need 
to know about patents. We will mail this book upon receipt of 
your letter requesting search—or if you want to read it before 
having search made, simply fill out the coupon below. 


WHAT A PATENT DOES FOR YOU 

Every year thousands of Patents are granted. Very few, however, 
represent the discovery of entirely new principles. Most of them 
provide new methods of doing some everyday thing in a better 
way—changes for greater efficiency, usefulness, adaptability, or 
beauty in some previously Patented thing. These IMPROVE- 
MENTS are Patentable if new, and actually represent new in- 
ventions. These improvement Patents offer large chances for 
profit if commercially useful. The business world wants im- 
proved products and services. 


WE SERVE YOU QUICKLY AND SECRETLY 
We have secured patents for inventors located in every state in the Union. 
Our organization is a large and efficient one. Our practice is confined en- 
tirely to Patents, Trade-Marks, and Copyrights. We have had years of 
experience in Patent Matters. When you place your invention in our 
hands, we are in position to proceed at once to secure protection for you. 
Our fees are reasonable, and, if you desire, we can arrange convenient 
terms of payment. 


FREE BOOK TELLS HOW ! 
How the Patent Laws protect you; why it is important to avoid loss 
of time in getting your application filed; and many other important 
points. You may have much to gain and nothing to lose by sending 
for this book TODAY. 

FREE RECORD TELLS HOW 


Our FREE Record of Invention Form enables you to make in convenient 
form a sketch of your invention and have it witnessed in a manner of 
value to you should the occasion for evidence arise. 


MAIL THIS COUPON NOW 


SSS SS SS SSS SSS SS SS SS SS SS ee eee eee ee ee ee 


CLARENCE A.O'BRIEN 
€& HYMAN BERMAN 
88-X Adams Building 
Washington, D. C. 
REGISTERED PATENT ATTORNEYS 
BEFORE U. S. PATENT OFFICE 





Please send me at once your Big Free 48-Page Book, 
“Patent Guide for the Inventor” and “Record of Invention 
form. This request does not obligate me. 


important: Write or print name plainly. 
Se ee aS SS SS SS SS SSS SS SSS SSS eS eee SS ee 
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Secrets ot Success 


STORIES THAT WILL HELP YOU 


@ “I wasn’t making any progress and decided 
to do something about it. But what? That ques- 
tion received plenty of attention, believe me, 
and my conclusion was that my greatest handi- 
cap was lack of training. Where to get it? I | 
considered that from every angle too — there 
was no doubt as to my decision; the thing to 
do was to take an International Correspondence 
Schools Course in my line of work. I did — and 
my first raise paid for the course. I've already 
had three raises, and that I. C. S. training gets 
the credit.""— An extract from a student’s letter. 





Get the idea, men? 
convenience] 


INTERNATIONAL CORRESPONDENCE SCHOOLS | 


Box 7633-J, Scranton, Penna. 
Without cost please send me full particulars about 
the subject before which I have marked X 
TECHNICAL AND INDUSTRIAL COURSES 


© Architec Steam Engineer 


The coupon is for your 


©) Architectural Draftemar 
C) Building Estimating 
©) Contractor and Builder 


Marine Engineer 
Bridge Engineer 
Bridge Foreman 


Building Foreman 
Diesel Engines 
Aviation Engines 
Automobile Work 
elegraph Engineer Plumbing (J Steam Fitting 
Telephone Work pr. ating Ventilation 
] Management of Inventio ( iditioning | 
an i Cooling 
Commercial Refrigeration 
Machinist R. R. Locomotives 
I 
I 


OJ Structural Draftsman 
] Structural Engineer 
) Electrical Engineer 

) Electric Lighting 

)T 

) 


] Mechanical Engineer 

} Mechanical Draftsma: 
Patternmaker 
Foundry Practice 

) Reading Shop Blueprints 

} Heat Treatment of Metal 
Sheet Metal We 
Welding, Electric and Fruit Growing 

] Civil Engineer Poolrme Navigation Agriculture 

] Highway Enginee Cotton Manufacturing 

] Surveying and Mappis “ oe len Manufacturing 
Sanitary Engine« ultry Farming 

BUSINESS TRAINING COURSES 

0) Business Managemer Business Correspondence 

C) Industrial Managemen Lettering Show Cards 

C) Traffic Management Stenography and ‘Typing 

C) Cost Accountant Civil Service 1) Mail Carrier 

{) C. P. Accountancy Railway Mail Clerk 

[ 

[ 

i 


R. Section Foreman 
t. R. Signalmen 
Air Brakes Coal Mining 
Chemistry Pharmacy 


} Bookkeeping Grade School Subjects 
Secretarial Work High School Subjects 
Salesmanship College Preparatory 

First Year College Subjecta 
} Advertising rlist Illustrating Cartooning 

DOMESTIC SCIENCE COURSES 
1) Professional Dressmaking Millinery 
and Designing Foods and Cookery 


Service Station Salesr 


D Home Dressmaking lea Room and Cafeteria 
Advanced Dresemaking Management, Catering 


Name ige 

Address 

City 

Present Position 
If you reside d this coupon to the 


International Correspondence Sche Canadian Limited, 
Vontreal, Canada 


in inad sen 


“Decorative Decalco- 
mania Transfers 


impo: ried De sins of all Size 
Flower 


ative | = 
| 


Saveuets y 
J uvenile 


lor sent for 25c 
sible on first 
ar purchase 


Lu. Cc. WELLS 


Dept. PS-84, 25 East 26th Street, New York 


HOME STUDY HELPED TO 
BRING RECOGNITION 


A NUMBER of years ago, I was in 
charge of timekeeping and pay rolls 
for a large lumber-manufacturing com- 
pany, but could see only slight prospect 
of advancement. I felt that better op- 
portunities lay in the direct line of 
manufacture than in the collateral one 
of pay-roll work. Being ambitious, I 
enrolled for a correspondence course 
with the — — Schools, covering sta- 
tionary and locomotive engineering and 
general machinery. 

My daily timekeeping trips through 
the plant furnished a fine opportunity 
to supplement theories by observation 
of machinery in operation. In a few 
months, knowledge derived from the 
course enabled me to talk intelligently 
with our engineers, firemen, machin- 
ists, and mechanics, until frequently 
they would ask me to explain the me- 
chanical principles governing certain 
operations. In return, I received prac- 
tical information not covered in books. 
While taking mechanical drawing, I 
took measurements of the machines, 
shafting, belting, and pulleys in our 
largest mill and drew a plan of same 
for practice. These plans were not men- 
tioned to the manager, but before long 
he occasionally asked about certain 
things in manufacturing, which I must 
have answered in a way to show a fair 
knowledge of the workings of the plant 
in general. 

Soon came an increase in salary and 
later a promotion to the position of 
chief clerk. Then I took a course in 
advanced accounting and office prac- 
tice, which enabled me to make numer- 
ous improvements in office methods. In 
spare time, I took our monthly state- 
ments of manufacture and from them 
compiled a graph, showing at a glance 
the comparative cost of each depart- 
ment from month to month and a com- 
parison of each month with the corre- 
sponding one for three years. This I 
mailed to the president of our com- 
pany, who wrote me a very complimen- 
tary letter and asked that I instruct our 
clerks and those of allied companies in 
which he was interested to make future 
statements to him in graph form. With- 
in six months, I was made general su- 
perintendent at about double the salary 
of chief clerk, with the opportunity to 
invest my savings with associated com- 
panies, thus gradually increasing my 
income. The men who had aided me in 
learning everything possible along prac- 
tical lines, now codperated for general 
improvement. Studies in lubrication re- 
sulted in a material reduction of the 
cost of oils and grease used in the mills 
and locomotives. Close attention to 
elimination of waste of raw material 


10 lease mention PopuLar Science MONTHLY when answering advertisements in this magazine. 


GET AHEAD® 





Drafting 
2 RASS) 0 Fr ol 
Enjoy One of Industry’s Best Jobs 


Good Pay. Before anything is built, the Drafts- 

man must draw it. All Engineering—Building— 

Manufacturing needs him. Any pickup means first 
call for the Draftsman. 

Steady Work. One of the steadiest of all lines. 

Clean—interesting.Open road for promotion. A job 

pee Ate oe are not old at 40. We train you and help place you. 

Necessary. Write today for facts 

ee ios mone No obligation. Actual les- 

5 yen can enter this wonderful line via peme 

terrupting present job. Address DD-4 


Fe om Drexel at 58th, owe 





Government Jobs 


Positions Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Com- 
mon school education sufficient. Examinations often. 
Established 1896. Send for our Civil Service Catalog. 


Washington, D. C. 


- MECHANICS 
& WELDERS 


Auto Mechanics and Welders are in big 
Gomes, Complete courses in arc 
me welding, metal fin- 
‘ishing. body 
ray painting, ~ collie work. 

saben. Pay after graduation plan. Write. | 
gacoernase TRADE SCHOOL 
37 d Ave., Detroit, Mich. 


2I- STATE COLLEGE 


B. S. DEGREE in 2 years. World fa- 

mous for technical 2-year courses in 

Civil, Electrical, Mechanical, Chemi- 

cal, Radio, Aeronautical Engineering; 
Business Administration and Accounting. Equivalent in 
technical hours to 4-year course. Those who lack high 
school may make up work. Low tuition. Low living 
costs. Located in picturesque hill and lake region. Stu- 
dents from every state and many foreign countries. 55th 
year. Enter Sept., Jan., March and June. Write for Cata- 
log. 548 College . Ave. , Angola, Ind. 


Learn to MOUNT BIRDS 


Tan SKINS, Make Up FURS 
dermist. We teach you at Home. 
Mount Birds, Animats, Pets, 
common specimens. e your hunt- 
ing trophies; decorate home and den. 
ake je genuine KRO EATHER, tan 
and make up furs for A = profit. 
FREE BOOK “9740°,'"" 
all about it. 
Hunters. get this wonderful book. Its 
w oe ne postal c: Today— 
! State your AGE. 
ool > Taxidermy, Dept. 3394, Omaha, Nebr. 


Y 


Pas s! 


(<J/ DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you BOW, - CREATE & 
aT ae CARTOONS at home that you can Ss g 
SELL! Course containg 3 26 lessons ou over ie 
iMustrations. All for € ° 

nd name and A... for free ‘details. 


RAYE | BURNS SCHOOL, Dept. 2, BOX 2194, Cleveland, 0. 


























Re- String Rackets at Home 


ay &q EARN MONEY 


pleasant profits able 
weit. No experience 
skill required. Easy t 
Learn. Full line of guar- 
anteed stringing tool 
frames, gut and sill 
Write for our 1938 Catalog and — strings. Highest quality 
Instruction Book. Write for details. 
_W. A. BICKEL & CO. _Dept.F-4 137 NW. Marion, Oak Park, me 


Get Into AVIATION 
Train At LINCOLN 


} Now is the time to get into Avia- 
¥ tion! Airplane factories are flooded 
with orders! Airlines continue to expand! 
Airline Pilots earn up to $6000 a year — mechanics 
up to $2400! Come to LINCOLN now and train 
for one of the many good pay jobs open to Lincoln- 
trained men. 
Lincoln Government Approved Flight Training prepare 
ou for any Pilot's License. Lincoln Government Approved 
Mechanics = Training pepene s you for your Mechanic's License. 14 
Modern Training Plane 12 Shops and Laboratories. Now in see 
year. 18th year tone hing aviation, Lincoln Pilots and Mechanics in de 
mand. We as in WRITE now for 
complete information. State your age. 
LINCOLN AIRPLANE & FLYING SCHOOL 
218-H Aircraft Bidg. Lincoln, Nebr. 
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greatly reduced the amount going to 
the refuse burners, and decreased fire 
hazards so that we were commended by 
visiting imsurance inspectors. At the 
end of my third year as general super- 
intendent, our records showed the high- 
est percentage of efficiency of manu- 
facture, in respect to quantity and qual- 
ity of finished product, in the history of 
the plant.—F. W. W., Springfield, Mo. 


EMPLOYMENT BUREAU 
MEANT SOMETHING 


BACK in 1923, I left high school at the 
end of my first year. I would work a 
while, earn a little money, then return. 
Meantime, to keep up to snuff, I en- 
rolled in a course with the 
Schools. 

One day, when I was working for the 

—— and - - Co., one of 
the partners called me aside. ‘Glad to 
hear you enrolled with the 
Schools,” he said. “I took several 
courses there, myself.” After telling me 
about them, he added: “From now on 
you'll get a dollar more a week. That'll 
cover the cost of the course.” Later, I 
learned that the school had notified 
him of my taking the course, and all 
during the time I worked for him, sent 
him reports of my progress. 

In 1925, I returned to high school. 








Frankly, the instructors said I’d be 
rusty. Better carry the minimum 
amount of subjects. But I wanted to 


get through as quickly as possible, and 


insisted on taking everything the law 
allowed. And at that, I found the go- 
ing fairly smooth. Not that I was any 

ghter than my fellow students, but 


simply because the home-study course 

i taught me to dig things out for my- 
self, to get the ‘‘why” of things and not 

satisfied with just getting the an- 
ers that appear in the back of the 

k. Then, too, the lessons had taught 

the use of the slide rule, trigonome- 
y, and log tables, all deep, dark mys- 
teries to my fellow sophomores. I 
could run through a whole set of calcu- 
tions in physics, while they were wad- 
ing through the figures of the first 
problem, Consequently, I finished the 
remaining three years in two, and grad- 
uated with honors. 

\lthough I used the texts and tables 
fr my home-study course both in col- 
lege and afterwards saints as a 
lraftsman for the 
( [ practically forgot about ever tak- 
ing it. But when my job folded, and no 
was too trivial to follow for an- 

r, I thought of the course taken 
s before. I remembered that the 


School maintained an employment bu- 
I Cynically, I believed it a mere 
| city stunt. But I was never more 


ror. They answered my letter, sent 
card to fill out, and not one sheet 
dvertising. Still cynical, I pon- 
“Just a gag. They'll file the card 

Ir e waste basket and in a few weeks 
i me with pleas to enroll in another 


( 36 


iin I was wrong. When I did 


| 
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PALER SALTS 


INVENTORS 
Write for these Books 


a 

Receive your book, ‘Patent Protection’,’’ 
writes an inventor, ‘‘and I am only sorry that I did 
not have the information contained therein some 
thirty years ago. I have been unfortunate 
enough through my ignorance to lose out in at 
least three major instances where understand- 
ing would have helped immeasurably.” 
Every inventor should realize one thing. Ignorance 
is dangerous, where Patent matters are concerned. 
The easiest way for an inventor to lose his rights, his 
possible profits is to do nothing because he doesn’t 
know WHAT TO DO. That is why inventors by 
the hundred have welcomed the books shown here. 
They tell them WHAT TO DO. Their facts are 
valuable, often vital. They may be the means of 
saving money, saving time, and most important, sav- 
ing later disayypointment. 


Can You Answer these Questions? 


How the Patent Laws protect an inventor? What 
is the first simple step to take to establish a claim to 
an invention? What kind of a sketch or drawing 
is needed? When is a model needed? What can an 
inventor do to secure financial assistance? Why a 
Patent is necessary? What can be Patented? What 
a competent Patent Attorney can do for you? What 
will it cost? What is the preliminary search 
and why it is important? 

These and other questions are answered 
in our 48- page book of facts, “‘Patent Pro- 


tection.”” Also it shows interesting inven- 
tions, 115 mechanical movements, views of 
the U. S. Patent Office, and much more. We 


gladly send the book with our compliments 


Su 
*estions to serious, interested men. 


WHEN 
HOw 
ven 


How We Help Inventors 


For forty years—more than a third of 
a century—-it has been our business to help 
inventors. We have represented a SANDS 
of them in their dealings with the U. S. Patent 
j Office. We answer questions. We study each de- 
vice to bring out its best Patentable possibilities; 
ve often dissuade inventors who might have gone 
ahead with inventions which could not possibly 
have been protected. By carefully developed 
methods, we try to keep expense at a minimum. 
We arrange deferred payments when needed. 


Book of Suggestions 
about Selling 
Inventions 


A New Book About Selling Inventions 


There are two sides to every inventive success: 
The inventive side and the commercial side. A 
good invention, poorly handled, can prove a fail- 





ure commerc ially. An ordinary invention, prop- 
od handled, can be made a money-maker. In a 
INTERESTING INVENTIONS EW special booklet just published, we give 


An Early Revolver 























rhis early Colt revolv- 
er was patented in 1836. 
Samuel Colt, its originator, was known 
as the boy inventor. While still a lad 
he ran away to sea and whittled the 
first model of a repe ating fire-arm out 
f wood during his leisure moments on 
shipboard. C olt was persevering. Three 


you some suggestions on “When and How to Sell 
an Invention’’; practical hints on the commercial 
side of inventing. We’ ll send this new booklet 
FREE along with ‘Patent Protection’. Use 
the handy coupon. Do that now, while you have 
it in mind. 
victor Co 
Registered Patent Attorneys, 
Main Office: 10-D, Victor Building, Washington, D. C. 
Other Offices: 2610-C, Singer Bidg., New York; 1445-C, Monad- 
nock Bidg., CHICAGO; 1010-C, Hobart Bidg., SAN FRANCISCO; 
405-C, Garfield Bidg., LOS ANGELES; 514-C, Empire Bidg., 
PITTSBURGH. 
Send me FREE copies of your books **Patent Protection’’ and ‘‘When 
and How to Sell an lnve ntion ote: Same book supplied by any of 
branch offices listed above.) 


RUSH THIS COUP 








years later, in 1839, he had made im 
BORGIR occ cccccccccccccccccccccccnocosccesnncscoscsosecsoosoosccooosseesess 

ae Seog nts to produce the second re- 

| shown here. It was used in the 
Mexic an War with excellent effect iii ORe. . .....-csasteandsimideambhiminbliacnanennintonn 
$y 1852, Colt had the largest fire 

ms factor i > orl ‘ol lie . 

ns fa ry in the world. Colt died Clty OF TOW, ..cccccccccccccccccccccccccsccccecccs MMs ccccccccccccces 
i very wealthy man. 
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de 
“ELECTRICITY 


IN 12 WEEKS AT COYNE 


The great Coyne Shops in Chicago have a world- wide rep- 
utation for training men here in Chicago in this big-pay 
field in only 12 weeks. Then they get behind you to help 
you to success by giv ing you lifetime employment service. 

By my new plan YOU can take advantage of their won- 
derful method of learning-by-doing NOW—no need to 
lose time and money while you strive and save to raise 


the necessary tuition. i WILL FINANCE 
YOUR TRAINING 


Get training now. Then start 
paying for your training a full 
two months after your regu- 
lar 12-weeks training period 
ends—then take a full 18 
months to complete your 
payments. Send coupon to me 
at once. Iwill then send you com- 
plete details of this sensational 
new plan, together with the BIG 
FREE illustrated Book telling 
all about COYNE and how 
many earn while learning 
and the training you get here 
without book study or useless 


theory. MH .C.E + : 
SEND NOW FOR FULL DETAILS! 


oF 

@ Mr. H. C. Lewis, President. 

g Dept. 48-73, 500 S. Paulina St., Chicago, Ill. 

8 = Tel! me how you will finance my training at COYNE and send 
@ me the BIG FREE Illustrated book on LECTRICITY. 


g ADDRESS..... 
8 CITY. 


1938 SPEED MODEL 


CORONA SILENT 


“Over 200 five-stroke words a minute’— 
that’s what speed experts can do on this up- 
to-the-minute machine. See its beauty, its 
completeness ...try its quiet, easy Operation 

.and nothing else will satisfy you. Famous 
Floating Shift, Touch Selector. Free case and 
touch chart; free trial. 

eeeeeee ee eee ee ee eee eeeeeeeee 

LC Smith & Corona Typewriters Inc 
Desk 4,721 E. Washington Street 
Syracuse, N. Y. 


YOURS 
FOR 0 


eh 


(C0 Send free Corona book and terms 
[ 
L 


Tell nearest dealer to call 
Nam 
Address... 





LEARN AT HOME 


Are you adult, alert, ambitious, willing to study? 
Investigate Lz AW! We guide you step by step— 
— hall texts including 14-volume Law Libra- 

. Training prepared by leading law professors 
nt given by members of bar. Degree of LL. B. 
conferred. Low cost, easy terms. Send NOW 
for Free,64-page ‘Law Training for Leadership.” 
LASALLE EXTENSION, Dept. 483-L Chicago 
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MONTHLY 





Secrets of Success 


hear from them, it was several months 
later, and it wasn’t in the form of a 
high-pressure sales talk, or even a 
memo on the benefits to be derived 
from further study. Rather, it was a 
notice of an opening in a near-by con- 
cern. 

In the meantime, I had returned to 
my former work. Nevertheless, that 
letter meant a great deal to me. It 
knocked the “chip” off my shoulder. It 
restored my faith in humanity. And the 
next time I need a job, I know one of 
the first } aes to write. And that is to 
the Schools. 
They are still ready to pull for me, even 
though I finished over ten years ago.— 
F. J. M., Portsmouth, R. I. 


HE GIVES THE CATFISH 
SOME CREDIT, TOO 


WHEN I was mustered out of service 
at the end of the Spanish-American 
War, I was married and had three chil- 
dren. What to do for a living? The only 
thing in sight was to rent a piece of 
land and try farming. In the spring of 
1899 we moved to the farm for a try- 
out, but money was scarce. 

What could I do to improve the fam- 
ily’s financial outlook? I had finished 
the eighth grade at the country school. 
Not so good! I decided to prepare my- 
self for a civil-service job and, since I 
had always liked the smell of coal 
smoke, I picked the railway mail serv- 
ice, enrolling with the —— - 
Schools. 

When I was ready to try out for my 
job, I learned that the preliminary ex- 
amination was to be held in a town 
forty miles away, on the other side of 
the Missouri River. The evening before 
the date of the test, I left home, carry- 
ing a lunch in a paper bag but with no 
money in my pocket. I planned to bor- 
row a skiff to cross the river and bum 
a ride on a train the rest of the way. 

I had just reached the middle of the 
river when I heard a muffled roar up- 
stream. Fishermen had set off some 
dynamite, as they often did in those 
days. I proceeded with caution and 
soon, to my surprise, a stunned channel 
catfish came to the surface near-by. 
By careful maneuvering, I got the fish 
into my boat. It was a sizable catch, 
about thirty inches long. 

With my pocket knife I dressed my 
find, and sold it to a butcher in a town 
on the other side of the river. With the 
money he gave me, I boarded a passen- 
ger train for the rest of my —_— 

Thanks to my —_—__— 
Schools training, I found the examina- 
tion easy, and received a position with- 
in a year. I worked along at good pay 
for nearly twenty-seven years. Then I 
was in a train accident and was in- 
capacitated for further service. I was 
retired with the customary annuity 
which, together with my Spanish- 
American War pension, makes my wife 
and me feel quite well off in our old 
age. I give most of the credit to the 


when answering advertisements in this magazine. 


Speak FRENCH or any other 
modern language in a few 
months by LINGUAPHONE 
| Unique method brings voices i 
| of native masters into your own 
home. Call for demonstration or 
Send for FREE book No. PS31 


LINGUAPHONE INSTITUTE 


RCA Bldg--Mezzanine 22 
ROCKEFELLER CENTER: NEW YORK 





MECHANICAL Leate Ik 


_—_ offering un- 
opportunities. Most 

oe te ow and complete 
course embracing every 
branch from Plate to Por- 


| celain Work, which pre- 


pares you to work for 
Dentists or start your own 
business. Individual in- 
struction—practical train- 
ing in day or night school. 
No books—no classes. Cat- 
alog upon request. 


McCARRIE SCHOOL OF MECHANICAL DENTISTRY | 
207 N. Broad $ 





Become an expert 


photographer 


Get into this fascinating field. For pleasure or career. N.Y.I. f 3 vas 
method of personalized instruction will make you an ‘expert ir 
mercial, News, Portrait, Advertising, Candid or Motion Picture 
photography. Big money-making opportunities. Personal Atten 
and Home Study courses. 28th year. Write for Free booklet. 


NEW YORK INSTITUTE OF PHOTOGRAPHY 


10 West 33 St. (Dept. 5) New York City 





100% Improvement Guaranteed 


We build, strengthen the vocal organ 
not with singing lessons—but by fundamen nts 
sound and scientifically correct silent exer: 

and absolutely guarantee to improve any § 

or ae aking voice at least 10U 

wonderful voice book—sent free. Learn W AY 
q can now have the voice you want. No literat 

sent to anyone under 17 unless signed by par 


PERFECT VOICE INSTITUTE, Ste 1364 
Lake St., Chica 














LECTRICA]. 
* ENGINEERING ° 


ONE YEAR condensed course prepares for techni 
work in the electrical field. Thorough training 
principles, with practical applications in laboratory 
shop. High placement record. Modern buildings, dormi- 
tory, dining hall. Campus. 46th year. Catalog. 


wa BLIS ELECTRICAL 
104 Takoma Ave. 





REAL JOBS OPEN 


Washington, D. C. 
Auto, Diesel, Aviation Mechanics— Body, 
Fender repair, Painting, Welding. Learn 
with a few weeks practical train- 
ing. Write for FREE BOOK, low tuition 
rate, and course interested in, 


McSWEENY SCHOOLS, Dept. 6-52 
Detroit, Mich., or Kansas City, Mo. 





ANY BOOK IN PRINT! 


Delivered at your door. We pay postage. 

Standard authors, new books, popular edi- 

tions, fiction, reference, medical, mechani- 

eal, children’s books, ete.—all at guaran- 

teed savings. Send ¢ard now for Clarkson's 

1938 Cate ae 

EE V Lage for our great illustrated book cata- 

A short course in literature. The 

buying pate 5. of 300, 000 book lovers. The selection 

of a metropolitan book store brought to your ne. 

if you write NO TOD. 

CLARKSON PUBLISHING COMPAN 

_ Dept. pss 1253 b So. Wabash Ave., Crocace. » 





DEGREE IN 
TWO YEARS 








B.S. Degree course Electrica! 
Civil, Chemical Mechanical, Mech. Drafting 
Radio and Television, or Aeronautical. Intens¢ 
practical, thorough program. No extras for prepara 
tory or review. Earn board if desired. Low tuitior 
Enter March, June, Sept., Dec. Catalog. 


243 +E. Washington Bivd., Fort Wayne, Ind 


in engineering: 
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ER 2 Price 


Easy Terms 
Only 10c a Day Vag: 












(a) colors. Send 
SPECIAL POR 
Brand New 


sureamline features—now offered at_amaz 
jay trial—only 10c a day. oe sent 
Free course In typing included. 31 W. Monroe St. 


international Typewriter Exch., Sent"d0  cimcace 


prices, 
TABLE BARGAINS — 


FEATHERWEIGHT—Latest Model Portable—up-to-date 


low price. F Guaran- 





PAN Goata: 
TRAFFIC INSPECTO 


A Good Paying Position with our Training 



















ACTIV MEN—19 to 50—trained as Railway and Bus} 
Passe r Traffic Inspectors earn up to $135 per month, 

plus € 08, to start, upon completion of simple home- 
studs We place graduates or refund tuition. In- ff 
terest ork; steady pay; splendid opportunities. Get ¢. 


facts } W. Free booklet. 


STANDARD BUSINESS TRAINING INSTITUTE 
Div. 304 Buffalo, N. Y. ~ 





MAKE COLOR-GLAZED 


EARN MONEY Concrcre rropucrs 


New low cost method. No molds, power or costly 
tools. You build your own equipment from plans 
we furnish. No experience needed to make color- 
glazed concrete pottery, wall tiles, stat- 
uary casting, giftware—in home or shop. 
MEN—Send 10c TODAY for booklet, and 
details of this money making business. 


NATIONAL POTTERIES COMPANY 











For several years, Diesel engines have been replacing 
steam and gasoline engines in power plants, motor trucks 
and busses, locomotives, ships, tractors, dredges, pumps, 
etc. And now the first Diesel-powered passenger car is on 
the market. Our home-study course offers you a real op- 
portunity to prep are for a worth-while position in this 
new i. Write TODAY for full information. No obligation. 

American School, Dpt. D-446,Drexel at 58th, Chicago 


PLAY A SAW! 


Produce wonderful music in 5 days 
;..quickly play popular and classical 
numbers. No notes to read, no dreary 
practice — success guaranteed. Since 
1924 thousands of my students have 
amezed friends, starred in shows and 
broadcasting orchestras. Without obliga- 
tion, write for5 DAY TRIAL OFFER now. 
MUSSEHL & WESTPHAL 
133 W.Water St., Fort Atkinson, Wis. 


HOME STUDY] 


irses leading to Degrees in Arts and Sciences; 

‘ fucation Writing Psychology; Chemistry; 

Law: Agricultare; Business; Accounting; Sales: Ad- 

Public Speaking: Electrical, Civil, Diesel, Mechan- 

tural, Aeronautical, Drafting, Radio, Air Condl- 
tefrigeration, Automotive, Highway, Mining, Steam, 

I Industrial and Chemical Engineering 


lley-Re Roosevelt Graduate College 
Chicago, eines, U.S.A. 
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Room 7, 13 W. 26th St., Minneapolis, Minn. 















Correspondence Courses In 


| RADIO and ELECTRICAL ENGINEERING 


BK ELECTRICAL ENGINEERING Gs° c°c¢ <"**p of 


¢ a. Frepare yourself, at Low Cost, for secure future. 
ou can ants rstand quickly. 
RADIO ENGINEERI ING * >xtra fine course in radio, pabic ad- 
dress, photo-electric wor Trains 
er-service man, real vacuum tube technician. Exper. 
- Se on completion. Tuition, $25, either course. 
nent pla 


: Get copies of school catalogs. student magazines, 
complete details. SEND NOW! 
Lincoln E E wns School, Box 931-75, Lincoln, Nebr. 





CHEAPER TE i N IS 


EARN MONEY, TOO! 


NOW —you can buy Wills’ fresh, genuine Eclipse 
SPLIT ¥ GUT tennis gu 3 direct-from-factory for 
as litthe as $2.25 PE Ser postpaid. Also—excel- 
lent quality SIL K by only 65e per 37 ft — »st- 
pari my your order now! Satisfaction @UAR- 
ANT . New 1938 C TATALOG of Tennis Frames 
Vises, e od nt now ready. 
copy. Send today. H. E. iLLs CO. 
(Fea, Yod7'w 47th St., CHICAGO, U. S 







Get your FREE 


wont. 





one pay well for pictures? ‘ou 
with any camera EE 
BOOKLET tc iis howothers learned to 
through home-study course. 

y be paid for in installments. 
Universal Photographers, 
Dept. 34, 10 W. 33 St.,N.Y.C. 








Secrets of Success 


training I received from the good old 
Schools, though 
I must admit that the catfish had some- 
thing to do with it, too.—C. C. H., Doe 
Run, Mo. 








More $5 Prize Winners 


Tree prize-winning letters in 
POPULAR SCIENCE MONTHLY’S 
Secrets of Success contest—‘*What 
Home Study Has Meant to Me’’—are 
printed above. Read these stories 
carefully, because your own career 
may be just as interesting and inspir- 
ing to other readers. If you think so, 
put it down on paper and send it in. 
We will pay $5 for every letter we 
publish. 


| 
| 
| 
| 


CONTEST RULES 


Only letters from bona fide home- 
study school students will be consid- 
ered and these must contain the name 
of the school and the name of the 
company, or companies, for which you 
have worked since graduation. 
(Names, however, will be deleted from 
the letters when published.) We also 
want to know the kind of course you 
took and the type of position you 
have held. Your own identity will be 
kept anonymous, if desired. 

We are interested in facts, not lit- 
erary ability, but please write clearly, 
completely, and keep your letters 
within 750 words. We are not looking 
for “get-rich-quick” stories or freak 
adventures, and authors must be pre- 
pared to substantiate the truth of their 
statements. Manuscripts submitted 
and printed become the property of 
this magazine, and we are not respon- 
sible for the return of rejected letters 
unless sufficient postage is provided 
for this purpose. Address your contri- 
bution to Success Story, 353 Fourth 
Avenue, New York, N. Y. 











Device Takes Daytime 
Pictures of Lightning 


SENSING lightning before it strikes, 
an electric relay designed by Prof. 
B. F. J. Schonland, of Witwatersrand 
University, South Africa, opens the 
shutter of a camera in time to catch 
daylight photographs of lightning bolts, 
a feat that hitherto was virtually impos- 
sible. Although nighttime photographs 
of lightning are easily taken by point- 
ing a camera, with its shutter open, at 
an approaching storm, and waiting for 
a flash, the procedure does not work in 
the daytime because the long exposure 
destroys the film. Since most thunder- 
storms occur during the daytime, Pro- 
fessor Schonland wanted a device to 
photograph these discharges too. His 
unit employs a radio antenna to pick 
up the invisible electric discharge that 
precedes a lightning flash. The dis- 
charge operates a relay which opens 
the camera shutter within two one- 
hundredths of a second, well ahead of 
the main flash that is to be photo- 
graphed at snapshot exposure. 












Please mention Poputar SctENcE MONTHLY when answering advertisements in this magazine. 











Learn to Make 


°30°50.575 a WEEK 
Ml tain you at 
home Un spare ume 


Chief 
Operator 
Broad- 
casting 
Station 





Do you want to make more money? 
Broadcasting stations employ en- 
gineers, operators, station managers 
and pay up to $5,000 a year. Spare 
time Radio set servicing pays as 
much as $200 to $500 a year—full 
time servicing jobs pay as much as 

$30, $50, $75 a week, Many Radio 
Experts operate full or part time 
Radio businesses. Radio manufac- 
turers and jobbers employ testers 
inspectors, foremen, engineers, serv- 

icemen, paying up to $6,000 a year 
Radio operators on ships get good 
pay and see the world. Automobile, 
police, aviation, commercial Radio, 
loud speaker systems offer good op- 
portunities now and for the future. 
Television promises many good jobs 
soon. Men I trained have good jobs 
in these branches of Radio. 


Many Make $5, $10, $15 
a Week Extra in 
Spare TimeWhile Learning 


Almost every neighborhood needs a good 
spare time serviceman. The day you enro!! 
I start sending Extra Money Job Sheets 
showing how to do Radio repair jobs, 
Throughout your training I ocnd plane and 
ideas that made good spare time money 
for hundreds. I send Special Equipment 
to conduct experiments, build circuits 
il 


VE YOU 





““When I completed 20 
lessons, | obtained my 
Radio Broadcast Oper- 
ator's license and imme- 
diately joined Station 
WMPC, where I am now 
Chief Operator.’'— 
HOLLIS F. HAYES, 85 
Madison St., Lapeer, 
Mich 


Own 
Business 
Pays 
$300 
a Month 





have 
business 


“IT now 
Radix 
shows three 
dollars a m« 
thanks 


my own 


which 
hundred 
mth profit 
again t 
Radio FRANK T 
REESE, 39 N. Felton St., 
Philadelphia, Pa 


»N yng wet practical experience 
ational = 9" & MPLETE 
ALL 


I ¢ 
ROPe IRN 
VE 





RVICE SETS a ICKER 


) y 
SAVE TIME, MAKE MORE MONEY, 


Earned Find Out What Radio 
$50 Offers You 

First Mail goupon for* ich Rewards in Radio."* 
t's free to any fellow over 16 years old. 
Month It points out Radio’s spare time and full 
i time opportunities, also those coming in 
in Spare Television; tells about my Training in 
4% Time Radio and Television: shows you letters 


from men I trained, telling what they are 
Money Back 


“e »w nothing about doing, earnin, shows my 
a knew nothi : | . “ Agreement. Mai. COUPON in an — 
i cone After cae oo to lope, or paste on a postcard—NOW! 
wgan servicing Radios, 
earning #50 the first 
month. Last winter | J. E. SMITH, President 


made as high as 81) a 
month in spare time.’’— 
G. F. WALTON, 808 West 


Dept. 8SDP3 
National Radio Institute, 
Washington, D. C. 


FREE 


Olney Road, Norfolk, Va. 











Mail this Now 
Get 64-page Book 





Hye. SMITH, President, 
i Dept. oon die t 7. 
§ Washington, D. Cc. 4 
i Dear Mr. Smith: Without obli- ' 
§ gating me, send “Rich Re- t 
8 wards in Radio,’’ which points ' 
§ out spare time and full time ' 
§ opportunities in Radio and explains ' 
g your 50-50 method of training men at home in 
‘ = time to become Radio Experts. (Please Write : 
*lainly.) 
4 AGE | 
i t 
§ NAME ' 
4 e 
7 
NIE i iscalahsitatiiiaibibed H 
7 ; | 
8 CITY STATE 7 
rrrrrirrirrrtrreetetetetettfteteetefeee. 
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ON OATH SWEARS 
HE GAINED 12 LBS., 
NEW PEP, THIS WAY 


ia £ ! 
| . 
ie 
Ralph Loeffler before Notary 


“T was losing weight and pep 
As I am a wrestler I’ve got 
keep in perfect shape. N 
helped until I ¢g 
Yeast In 6 weeks I gz 
Ibs. and I am so chock full 
of pep I feel like I could take 
on three men at one time 
Everybody admires my phy- 
an tom ™ 

Ralph Loeffler, Arlington, Wash, 








Sworn to before me 
D. MeGuiaggan, Notary Public 








Thousands Gain 
10 to 25 Ibs. 
with these new 
lronized Yeast 


Tablets Wn 


N° LONGER need thousands of fellows 
iN remain skinny, puny and unable to win 
friends. You've seen what Ralph 
s\Wweal to under oath above. Well, he’s just 
one of thousands of thin, rundown people 
who've put on 10 to 25 pounds of solid, natu- 
rally good-looking flesh Lined new pep, new 
friends and popularity in a few weeks—with 
these amazing new Ironized Yeast tablets. 


Why they build up so quick 
tists vered that thousands are thin and 
' ( ‘ iin B and 





n have diset re 





kn 
ronized ist tal 
t pe 
fain hew horma 


Make 


thousands of the skin 
p vho n ed th r vital elements quickly t 
active pounds, new energy and pep. 


this money-back test 
ts from your druge 
1 don't be 
your f al f you dont ft 
pep and energy 


ist today 
n to eat better 


u need 
promptly refunded, 


pecial offer! 


buildir up 


ill b 
S 
x 

nds their health right 

fYer lurcha ip 


out the i 
of this p 
w hook o 


! cut on 
1 clippin aragraph 
natir " n health, 
jody.”"” Remember, results with 
ney refunded. At all drug- 
Dept. 454, Atlanta, Ga, 











Loeffler | 





No wonder, en, t these new easy-to-take little 


How the transfer papers 
are applied. After soak- 
ing, the design is pushed 
partly off the backing pa- 
per. Then the projecting 
edge is pressed to the wall 
and the backing removed 


Decalcomanias 
Decorate 


Blank Walls 


AVAILABLE in a wide va- 
riety of designs, including 
sailboats, lighthouses, and 
circus scenes, a new type 
of decalcomania makes it 
easy for the home owner 
to decorate bathroom, 
kitchen, nursery, or play- 
room walls. No glue, paste, 
or varnish is necessary in 
applying the transfer pa- 
pers, and the designs are 
said to last indefinitely if 
properly cleaned from time 
to time. After the decalcomania has 
been soaked in warm water, the design 
is pushed off the backing paper until it 
projects about two inches from the 
edge. The wall surface is then mois- 
tened, the transfer paper placed on it 


Novel Adapter Units 


Three types of adapter units for 
oil lamps. The two above have can- 
dle-flame bulbs, while the one at 


the right simulates a low flame 





ota 


. New 


for 
HOME 
OWNERS 


face up with the projecting edge pressed 
to the wall, and the backing paper 
stripped off. Rubbing it gently with a 


damp cloth while holding it in place | 
with the fingers, will flatten out the de- | 


sign on the wall. 


Electrify Oil Lamps 


OIL LAMPS can be electrified without 
drilling or mechanical changes by novel 
adapters now on the market. Made in 


two sizes, the units take the place of the 
oil wicks and serve as sockets for can- | 


dle-flame lamp bulbs, thus making it 


possible to put antique oil lamps to a | 
practical use. A spe- | 


cial adapter in one 


lates an oil lamp that 
is turned down low, 
with only the glow 
from the wick 
showing above the 
burner. 


POPULAR SCIENCE MONTHLY 








type of lamp simu- 
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Magnet Worn on Wrist 
Holds Nails or Tacks 





WORN like a wrist watch, a magnet 
accessory just introduced is handy for 
holding nails, tacks, screws, or other 
metal fasteners while using a hammer 
or screw driver. The magnet is securely 
attached to a leather backing fastened 
to a strap that buckles around the wrist. 
Nails and tacks clinging to the magnet 
are within easy reach, making it un- 
necessary to hold them in the mouth or 
carry them from one place to another 

1a box. The unit is equally handy for 
use by designers and dressmakers to 
hold pins in a convenient place. 


New Rubber Compound 
Holds Rugs in Place 


RUGS can be prevented from slipping 
on a smooth floor surface with a new 
rubber compound. A special powder is 
first dusted on the back of the rug. Over 
his a liquid material slightly thicker 
than water is brushed on. When this 
a process requiring from three 
to twenty-four hours, depending on the 
weather—it is said to hold the rug se- 
curely to the floor, and yet permit it to 
be moved or dragged about as desired. 
The non-slipping treatment is also said 
to preserve the nap, and give an inex- 
pe nsive rug the solid body characteristic 
of expensive Oriental types. 


Pe RE 


FROM HOME OWNERS 


@.—CAN I use a spray gun to do a 
| painting job on my house? If so, what 
equipment will I need, and how shall I 
use it?—-T.R.F., Hackensack, N.J. 
.—YOU should have a compressor 
outfit, driven by a motor of at least 
one half horsepower, capable of deliver- 
ing a minimum of four cubic feet of 
Spray a minute at fifty pounds pressure, 
f 1 gun capable of giving a four to 
Sis inch spray in a gentle wind. All 
I t should be strained before use, and 
S ld be thinned only with pure tur- 
ine. Adhesion of the paint will de- 
on the cleanliness and dryness of 


dries 





gti, 
* 4% 


@ Gold may be stolen. Stocks and 
bonds may depreciate in value. But 
knowledge — the ability to hold a 
better, higher-paying position—never 
can be taken from you. Training 
endures through depression and 
prosperity. 

Thousands of men in your industry 
—men you will have to compete with 


INTERNATIONAL 


Burglar-Proof 


CORRESPONDENCE 








in the struggle for advancement — 
are training their minds for the future 
through the International Corre- 
spondence Schools. Will you watch 
them advance — or will you advance 
with them? 

Whether or not you mail this cou- 
pon will help determine the answer 
to that question. 


SCHOOLS 








BOX 
¥% Without cost or obligation, 


7632-J, SCRANTON, PENNA. 


please send me a copy of your booklet, 
and full particulars about the subject before which I have marked X: 


“Who Wins and Why,” * 





TECHNICAL AND 
0 Welding, Electric and Gas 
Reading Shop Blueprints 
] Sheet Metal Worker 


QO Machinist 0 Toolmaker [ 


0 Architect 
0 Architectural Draftsman (J 
O Building Estimating 
C) Contractor and Builder 
() Structural Engineer }] Patternmaker 
(] Structural Draftsman Oo Boilermaker 

] Electrical Engineer OO Heat Treatment of Metals 
a} Electric Lighting O Bridge Engineer 
0 Telegraph Engineer 0 Bridge and Building Foreman 
O Telephone Work CF Radio 9 Highway Engineer 
0 Commercial 0 Civil Engineer 

Refrigeration 0 Surveying and Mapping 





~ 


0 Business Management 0 Bookkeeping 
0 Industrial Management (J Secretarial Work 


O) Traffic Management O Spanish 0 French 


0 Accountancy 0 Salesmanship 
0 Cost Accountant C) Service Station Salesmanship 
OC. P. Accountant O Advertising 


D Professional Dressmaking and Designing 


If you reside in Cancde, send this coupon to the 





INDUSTRIAL COURSES 
]) Mechanical Engineering 
() Mechanical Drafteman 
0) Diesel Engines 

) Aviation Engines 

() Automobile Mechanic 
(1) Plumbing 

] Steam Fitting 
C) Heating 

) Air Conditioning and Cooling 
] Steam Engineer 
(1) Steam Electric Engineer 

() Marine Engineer 


BUSINESS TRAINING COURSES 


} Stenography and Typing 
}) Civil Service 
] Railway Mail Clerk 


DOMESTIC SCIENCE COURSES 


0 Home Dressmaking 0) Advanced Dressmaking oO Millinery 0 Foods and Cookery 
INI ascii tbstedeidldiaesinaisaliinieatiaibiatideditdtinialintlbticle sadiasndiaiaiiag Age Address 
City State Present Position 


International 
Montreal, 


O Management of 
Inventions 

B R. R. Locomotives 
] R. R, Section Foreman 
] Air Brakes Signalmen 
} Chemistry () Pharmacy 

oO Coal Mining 

} Cotton Manufacturing 
Woolen Manufacturing 
Poultry Farming 
Agriculture 

O Navigation 


O) Ventilation [ 


0 High School Subjects 
0) College Preparatory 

} Illustrating 

} Cartooning 

] Lettering Show Cards 
() Signs 


First Year College Subjects 
Business Correspondence 


} Mail Carrier 
Grade School Subjecta 


‘ea Room and Cafeteria Management, Catering 


Correspondence Schools Canadian, Limited, 


Canada 
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~¥ endorsed train- 
ing pu tudents in line 
<s for BIG POSITIONS, FREE 
BOOK to those over SCIEN 
FIC CRIME Di BETEcTION INSTI- 
Bur- 
iba” C 8S 
Bide. * “huntington, "8-5 











MONEY-SAVING CANDID CAMERA 
Catalog No. 235 ... brand new! Lists hundreds of 
“Saving” items — Save Money on Candid Cameras. 
Enlargers. Still Cameras. and Accessories. Write for 
















Delays are dangerous and may be very 
costly. My personal service assures 


promptly as to its patentability and send 
you a copy of my 72-page booklet. 


Or, if 


L. F. Ramdolphy Wessintcs, 0-8: 











I 
. . ' 
surface. Spray on the paint in two prompt action, strict confidence, anda you prefer to read my booklet first, mail : - ‘ P ‘ sa 
° . : of e ‘ sugge 70K e ched co ) once. 1 will also ‘lease send me at once, free of charge, your 72- 
coats; thick coats will result in | Shamea model or drawing, or sketch send my “Record of Invention” form, @ page booklet and “Record of Invention’ form. 
r cracking. Use beaver-board masks and description of your Invention, and (Over 40 years experience as a Registered bt 
. - $5.00. 1 will make a search and report Patent Attorney.) Ry ne re ee etre Fe ey 
(Continued on page 21) 
A PERSONAL CONFIDENTIAL PATENT SERVI CE— StrneenennnnnnnnnnnnneS 
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CLASSIFIED ADVERTISING is inserted in these col- for one issue. Minimum ad accepted is 10 words. Each 
umns at the special rates of: 20c¢ a word per insertion insertion is payable in advance. Copy and remittance | to et 
for 12 consecutive issues, 25c a word for 6 consecutive for the May issue (on sale April First) must reach this ; 
issues, 30c a word for 3 consecutive issues, 35c a word office not later than March First. | that 
POPULAR SCIENCE MONTHLY, 353 FOURTH AVE., NEW YORK CITY first 
= becol 
, MAKE Money in Spare Time. Be a FORD, Chev. owners, save gas, in- BOATS and engines. New, 1 i. 1 
ADVERTISING AGENCIES representative of Popular Science crease power with Vacamatic gas Write for lists. Aero Marine Sery- } Lie - 
Tish i $15 hes Monthly. Taking subscriptions at the eaves. or Al oon 521 Roxbury, | ice, Russells’ Point, Ohio. 
ADVERTISE profitably: >» reaches new low price is easy. And you can 3everly ills, Calif KAYAKS. blueprints. lllustrated ra 
pe gg Fee | -?._ L make = money pe it. Write for | FORD V-8s 1935-38 Gasoline Saving alogue 10c. , Viking Kanoe < 
ers with 2 wort ac e par thet u ars to ‘opular se lence device, $1.00. Walert C ompany, Merrick, N. Y. 
magazine, mailing-list ratebook free. onthly, Circulation Manager—C48, 3429 N. 10th Street. Milwaukee, Wis | 
Chicago Union Agency, 22 W. Jack- 353 Fourth Avenue, New York. 9 BODY-BUILDING COURSES | Q- 
son, Chicago . - | MAKE money, re-wind washing ma- | AVIATION al 4 | twee 
LEARN Advertising quickly at home. chine motors auto generators, ~ eo - —_—- ——_—_ EXERCISE ‘equipment, courses. Spe- ves 
Easy practical plan. No text each book $1.00. Write for particu- | GET into aviation. Air transport pi- cial offers! ree booklet. od ape 
books. Common school education lars. Ernest Knight, LaSalle, Illinois. an ee taeee ok ae ee. Barbell Co., Dept. 6, 947 Elm, Read- pa} 
s ‘ien nteres , <let  ¢ . 5 ‘ ‘ ,D00. Lez é <0 - ing ’ 
an tee py - 9,200-$1.00 BOOKS sold by mail. ment approved school. Write for com- | —= < \. 
School of Advertising, 3601 Mich- Cost 6c. Sample 25c. Box 2695, jlete information. State age. Lincoln | BOOKS, PERIODICALS, PICTURES are e 
igan Avenue, Dept. 1742, Chicago. Hollywood, Calif. ‘lying School, 2101 Aircraft Blidg., POSTCARDS a 
FIFTY words in 20.000 mail-order | MEXICAN curios, tremendous mon- Lincoin, Nebr. RE ei Z | long, 
papers only 50c. Inch 75c. Three eymakers! Samples 10¢c - Mar- AERO-SLEDS for ice or snow trans- RARE antique books. Some two hun- | sing] 
, quez-I, Apartado 1176, Mexico City. portation. Supplies. Details dime. dred years old. List, ten cents. Fri- | 
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insertions price of two. Parker Pub- . 

lications Peterboro. Ont Canada MAKE products yourself. Formula Adastik Bros., Grand Rapids, Mich. day Angier, Streator, Ill pers 

ADVERTISE: 24 words in 250 Catalog Free! Kemixo, 180 Park- | [NEXPERIENCED workers, apply NEWEST radio, electrical experi- thre 
Newspapers $10. Lists Free. Ad- | Fridge, Iii = Pa _ ‘ for aviation jobs pow. Full salary ment books, 20c up. Amazing val- Be 

vertising Bureau, 4515-P Cottage FREE si imple Fast selling neces- while learning. Det ails for stamp. ues. Catalog free. Electronic Publish- | five ; 

Grove, Chicago sity. Kleen-Brite, Southside, Oil Airployment, Box 553, West Los ing Co., Box 323-AG, Lincoln, Nebr. 
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Questions from 
Home Owners 


(Continued from page 15) 


| to cover windows and other surfaces 


that are not to be painted, and practice 
first on the rear of the house until you 
become accustomed to the operation of 
the gun. 


Sizes of Wall Paper 


Q.—WHaATr is the difference in size be- 
tween single and double rolls of wall 
paper ?—G.K.L., Richmond, Va. 

\.—MosT single rolls of wall paper 
are eighteen inches wide and eight yards 
long, While double rolls consist of two 


| singles joined as one. Some special pa- 


pers are generally sold in bolts having 
three single rolls thirty inches wide and 
five yards long. 

Reroofing a House 


Q.—Is IT any harder to reroof a 


| house with composition shingles than 


wooden ones, and is the procedure the 
same ?—N.N.R., Chattanooga, Tenn. 

A.—IT IS claimed that whether 
you reroof your house with wood or 
composition shingles makes little dif- 
ference so far as the work is concerned, 
since in either case the procedure will 
be the same. Always start at the bot- 
tom edge and work toward the ridge. 
Use long box nails instead of ordinary 
shingle nails to insure a good anchor 
through the old roof, which in most 
cases will serve as a good foundation 
for the new one. 


Mending Breaks in Sidewalk 


Q.—How can I repair a break in our 
sidewalk, caused, I believe, by the heav- 
ing of frosted ground?—L.H., Little 
Rock, Ark. 

\.—CAREFULLY remove all broken 
pieces and clean the surface with a stiff 
brush to remove even the smallest bits 
of loose cement. If the break is smooth, 
roughen the surface with a cold chisel 
to insure a good bond with the new ce- 
ment. Mix three parts of sand with one 
of cement, add enough water to make 
the mixture smooth, and apply over the 
break. Sprinkle a little pure cement on 
the wet surface and trowel it smooth. 
If the cement is in any danger of freez- 
ing, cover it with burlap or straw. 


Matching Mixed Paint 


).—I AM doing a painting job in a 
color I mixed myself. I do not know the 
proportions of each color I used, but 
have tried to get the same shade in a 
new batch I made to complete the work. 
How can I make sure they match ?— 
B."., Pasadena, Calif. 

—ONE way of making sure is to 
one-half of a small square of or- 
ry window glass with the original 
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A FAILURE ? 


Don’t ever admit it; read this and Act! 





“Why can't I get ahead? Haven't had a 
raise in two years! Getting deeper in 
debt. I work hard, I do my best, but—”’ 


**Wait! Maybe you're doing work anyone 
can do. Consider Accountancy. Train at 
home with LaSalle. Then you'll have 
real opportunity to get what you want 
from life!’ 





CCOUNTANCY training can give you what you 

want in one of two ways: It opens up opportunities 
for more money in your present company—puts you in 
line for the real positions you've always hoped for. 
And Accountancy is a modern high paying profession 
in itself. 

Today accountants deal with the vital problems of 
business, Costs, Controls—Income and Tax matters. 
Little wonder competent accountants often earn $3,000, 
$5,000 a year and more. If already a bookkeeper, climb 
higher. If not now in this field—investigate it. Get the 
luxuries you have always dreamed of having. Thou- 
sands of others have—maybe you can. Just read the 
facts about this man who chose LaSalle training to 
open up this wonderful profession. 

“How can I get out of this rut and win bigger 
success?” 

That was his burning question. Stuck in an obscure 
job as principal of a little rural school—earning under 
$1,000 a year—he was desperate. He analyzed his quali- 
fications—he studied the path ahead—he investigated 
the experiences of men already at the top. He found 
that the chief difference between these successful men 
and himself was trained ability—that without training 
he was about as far as he could go. 

He sent us a coupon just like the one at the bottom of 


this page—he considered carefully the information that 
coupon brought him—he enrolled for LaSalle training 
in Accounting—and he began climbing. 

Today, he is Comptroller and a Director of a large 
Casualty company and his income is more than seven 
times what it was. Not everyone can do as well. But 
nearly everyone can step up his success and his income 
if he'll train. 


Would You Like to Join This 
Profitable Profession? 


You can—if you have at least average ability and the 
ambition and will to prepare thoroughly. But the first 
step is to get the facts—send the coupon. 

Our new illustrated booklet, ‘‘Accountancy, the Pro- 
fession that Pays,” will open up to you a complete 
view of the accounting field—its problems, oppor- 
tunities—will show you how its leaders work, what 
they expect of its future, what they demand in the men 
and women who are to become their co-workers and 
successors. In addition, it gives full information about 
our training, so that you may know and estimate it 
for yourself. 

The booklet is absolutely free of cost or obligation 
—all you need do is to tell us on the coupon where to 
send your copy. 


LASALLE EXTENSION 


Dept. 483-HR 


CHICAGO 


Kindly tell me about the opportunities in Accounting and how your training can help me grasp them. Also send 


—free—your booklet on ‘‘Accountancy, the Profession That Pays.’ 


{| Higher Accountancy 


Other LaSalle Opportunities: 


If more interested in one of the flelds indicated below, check and mail now. 


O Traffic Management 
O Expert Bookkeeping 
O C. P. A. Coaching 


O Business Management 
0) Modern oa 
O Law—Degree of LL. B. 
OC) Commercial Law 


O Business English 
) Stenotypy 
O Industrial Management 








CUT ME OUT 


Cut me out, paste me on a postcard and mail to Popular 
Science Monthly, Dept. 48, 353 Fourth Ave., New York, 
N. Y. I'll bring you complete supplies and instructions on 
how to make easily several dollars aweek in your spare time. 
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Big corporations now making thousands of Diese! engines Trained men 
needed for big pay jobs. Get ready quickly! Write at once for detaile 
of *‘Elements of 
course. Costs less than a day's pay! Sent to you for Free Examination. 
No obligation whatever 








Gargoyle Pub. Co., Dept. 4D; 70 Fifth Ave., New York City 
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one day’s pay!\ F 
iesel Engineering’’—latest and best self-instruction 


DIESEL ENGINE TROUBLE WALL CHART 
Explains Diese! operation almost at a glance! Sent free 
with the course if you act promptly. Write, today to 












Earn Cash af Home? 


We paid M. M. $1174 for exceptional 
“cellar crop’’ SNOW-KING mushrooms! 
Big free picture book tells if your cellar, 
shed, barn suitable. We furnish ma- 
terials, buy all crops through our 25 
branches. Write today for ‘‘Guaran- 
teed Success Plan’’ backed by $5000 
bond. Est. 1908. 


UNITED MUSHROOM CO. 








3848 Lincoln Ave., Dept. 340, Chicago. 








When Writing Advertisers 
POU LTRY I show you how to greatly in- 
in a big poultry plant. I 
worth money to yourself or employer. Men 
tific methods mean unusual profits for them. 
CD Profit’’ comes to you FREE. Mail coupon today. 

Pres., 
Dept. 208-B, Adams Center, N. Y. 


Please Mention POPULAR SCIENCE 
crease profits, start your own 
train you at home in spare time quickly 
and women in small towns or suburbs will be 
My home-study course used by thousands. 
= oe oe oe oe oe oe oe oe oe oe oe oe oy 
SCIENTIFIC POULTRY RAISING 
-— Seated 
i i Poultry . 
ny Please send me your FREE Book about poultry raising, and facts 
a 


BIG MONEY ¢ 
rom 
business, or secure a good job 
Show you very latest methods. Give you facts 
particularly interested because latest scien- 
32-page book, ‘‘How to Raise Poultry for 
ae nme oe os — oe oe ee ee oe oe oe 
HARRY M. LAMON, Nati i 
about your Course. 


Name ceeeee | 

Address : ‘ 
City (R.F.D.) State t 

é = eee ee ee ee ee ee ee ee ee ee ee oe ae of 








WORK FOR “UNCLE SAM” 





Start $158.00 a Month 

MAIL COUPON BEFORE YOU LOSE IT 
oon fF ffs oe ee ee 
FRANKLIN INSTITUTE, Dept. N258 


paint and the other half with the new & 

mixture. When they dry, both the col ae SF 
. . en y ry, e color & Sirs: Rush to me without charge—copy of 32-page 
ani the gloss can be compared easily book, ‘How to Get U. 8. Government Jobs,” with 
pe , : 7 list of positions and pointers telling how to qualify 
Simply by holding the sheet of glass ¥ for them 

up to the light. ae Name 
: 1 light Many Other Government Jobs @ = 

— 7 Carriers—Clerks—Customs Inspectors, etc. @ Address 
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YOU SHOULDN'T EAT 
SUCH RICH FOOD, JIM. 
YOU'LL GET ACID 
INDIGESTION SURE. 


ACID INDIGESTION 
DOESN'T WORRY 
ME ANY MORE. |! 

JUST CHEW TUMS 

AND IT'S FIXED 

UP QUICK, /~ 


MILLIONS DO THIS 
FOR ACID INDIGESTION 


ES—TUMS, : 
brings amazing quick relief from indiges- 
tion, heartburn, sour stomach, gas, and con- 


stant burning caused by excess acid. For TUMS | 


work on the true basic principle. Act unbeliev- 
ably fast to neutralize excess acid conditions. 
Acid pains are relieved almost at once. TUMS 
contain no laxatives; no harmful drugs. Guar- 
anteed tocontain no soda. Over 1 1% billion TUMS 
already used—proving their amazing benefit. 
Try TUMS today. Only 10c for 12 TUMS at 
all druggists. Most economical relief. Chew like 
candy mints. Get a handy 10c roll today, or the 
three roll economy package with metal con- 
tainer for only 25c 





TUMS FOR THE TUMMY 
IN ) AKAD 2 INDIGESTION “Sl 


profitable 
trade 
aa COMPLETE TRAINING | 


ill types internal mbustion eng 
eration, etc. If you want t o~ ‘ 
rtunities a emghoyanen 
e for free k of Di el facts 


ee SCHOOLS 


Los Angeles 


Request for FREE BOOK 
NATIONAL SCHOOLS 
Dept PSA-4, 4000 So. Figueroa St., Los Calif 


NAMI AGI 


ymer 


Angeles, 


ADDRESS 
CITY 











When Writing Advertisers 


Please Mention POPULAR SCIENCI 


TIRED OF LOATHSOME 
SCHOOL-AGE PIMPLES? 


Let millions of tiny, living plants help 
keep blood free of skin irritants 














Thousands of young people have said 
good-by to the curse of youth—a pimply 
skin. They know what happens between 
the ages of 13 and 25, the time of life 
when important glands develop. Your 
system is upset. Poisons may pollute your 
blood stream and bubble out on your skin 
in ugly pimples. Then you need to cleanse 
and purify your blood. 

Let Fleischmann’s Yeast help remove these 
impurities the natural way. Millions of tiny, 
active, living yeast plants will help keep poi- 
sons from the blood and help to heal your 
broken-out skin. Many report amazing re- 
sults in 30 days or less. Start eating Fleisch- 
mann’s Yeast now. Buy some tomorrow! 


Copyright, 1998, Standard Brands Incorporated 











a remarkable discovery 





Own a Railroad 


YOU CAN BUILD AN ACCURATE 
SCALE MODEL WITH OUR KITS 


HE thrill of owning a railroad is 
yours as soon as you take up the 
hobby of model railroading. We 
suggest you begin with our HO-gauge, 
Hudson-type model locomotive, which 
has been so simplified that even a be- 
ginner should experience little difficulty 
in building it. Anyone who can handle 
a soldering iron, tin snips, hand drill, 
and pliers can do the work. 
All the raw materials (see list) for 
| nme a locomotive and tender 14 in. 
long are contained in Kit 1L. The power 


Materials for constructing track like the 
section shown are contained in our Kit 4L 


unit runs on either four dry cells or a 
storage battery and is listed as Kit 2L. 
Twenty-five feet of HO track*can be 


To those who think 


LEARNING MUSIC 


is hard-- 











Do you think it’s 
hard to learn how 
to play your favor- 
ite musical instru- 
ment? Well, it 
isn’t. Now, through 
a simple home- 
study method, you 
can learn to play 
quickly and easily. 
No needless scales 
or long hours of practice. You can learn t 
play right in your own home. More thar 
700,000 have studied this easy way. Decide 
now to play the Piano, Violin, Ukulele, 
Tenor-Banjo, Hawaii- 
an Guitar, Piano Ac- 
cordien, Saxophone, or 
any other instrument 
you like. FREE BOOK. 
Write today for Free 
Booklet and Free 
Demonstration lesson 
explaining this meth- 
od in detail. Mention 
instrument. _Instru- 
ments supplied when 
needed, cash or credit. 
U. S. School of Music, 84 Brunswick Bidg., New York City 





LEARN TO PLAY 
BY NOTE 


Piano Guitar 
Violin Saxophone 
Organ Mandolin 
enor Banjo 
Hawaiian Guitar 
Piano Accordion 


Or Any Other 
instrument 




















Keep Your Car YOUNG! 


At last a service and repair manual has 
been made for the auto owner who is not 
a mechanic. Here are hundreds of “horse- 
sense’”’ methods for keeping your own car 
in perfect shape—no matter how old or 
how new it is. AUTO KINKS tells in non- 
technical language, made clearer by draw- 
ings and simple diagrams, what to do no 
matter what goes wrong. Service men will 
get a world of new ideas from it too. 192 
pages, full strong cloth binding, pictures 
on every page. Only $1.00. Sent C.O.D. 
plus a few cents postage. Ask for “AUTO 
KINKS.” Write to 


POPULAR SCIENCE MONTHLY, Dept. 48 
353-4th Ave. New York, N. Y. 

















built with either Kit 3L or 4L. 

For those who enjoy ship modeling, 
we offer twenty-eight different kits. 
There are also three kits for whittlers 
and two kits for those who want to 
build furniture. 


MODEL-OF-THE-MONTH KITS 


Aircraft carrier Saratoga, 18-in. $1.00 
Four U.S. destroyers, each 64- 





in. 5 
U. S. cruiser Tuscaloosa, 11%4- 
in. 1.00 


(Continued on page 23) 


ements in this magazine 


NEW HAIR 


OR MONEY 
—BACK/ 


INEXPENSIVE 
MACHINE 
FOR HOME 
USE. 





AMAZING 
VACUUM HELMET 


is all you need. 


Your falling 
be unnecessary Many cases of 


hair or baldness may 
baldne are © be caused by 
deticient blo pply to the hair 
root If yo ase is like that 
there is se 1 full head of 
hair Science's ewest invention 
the vacuum draws blood 
» dormant hair roots. New develop 
the Hydro- Vae Machine, runs 
your water faucet Embodies 
same principle as machines 
$150.00. Complete Hydro 
ment now sé 


it. You ge 


Hydro-Vac operate 
on your water fa 
cet, yet no wate 
touches your hea 
Put helmet on wt 
you lather and 
shave. Draw rict 
nourishing blood t 
starved hair root 
and watch the 4 
most magical re 
agits. Falling ha 
»ften stops first 
week new hair 
ten appears in fr 
60 to 90 days. Se 
name for Free offe 
guarantee, tria 
price and terms 


cheap anyone can own 
t results or money back. 


INFORMATION FREE! sena_ your 
name on postcard for complete informa 
tion about this sensational scientific prin 
ciple of hair growing. Everything Free 
and confidential. You will receive price, 
terms, guarantee and trial offer by re 
turn mail. 


HYDRO-VAC, INC., 











Dept. 134, Wainut Bidg 
es Moines, iowa 


POPULAR SCIENCE MONTHLY 












write a letter.--submit 
a report--make a speech 


check your English and your facts with 


WEBSTER’S COLLEGIATE 


FIFTH EDITION 


This handy, desk-size 
dictionary, containing 
all the most common- 
ly used words, is not 
only a quick-reference 
authority on the spell- 
ing, pronunciation, 
meaning and use of 
words, but also an in- 
valuable checking 
source for facts. 110,- 
000 entries; 1,800 illus- 
trations; 1,300 pages; 
$3.50 to $8.50, depend- 
ing on bindings. Pur- 
chase of your book- 
dealer, or from the 
publishers. Write for 
New Quiz and Picture 
Game—Free. 

G. & C. MERRIAM CO., 
929 B’way, Springfield, Mass. 





















4s 
The Best Handy-Sized Dictionary 














When Writing Advertisers 
Please Mention POPULAR SCIENCE 

















aed Se i acelin s 


THIS NEW 


P-A 


@ Such beautiful tone, and 
so easy to play! Just toucha 
key and blow normally; you 
can’t miss. Nothing to com- 
pare with these new P-A 
Saxes, Clarinets, Trumpets, 
and other P-A instruments. 
Fully guaranteed; your suc- 
cess assured. See your music 
dealer or write direct for 
beautiful free book. No 
obligation. Easy terms. 
Greatest fun, easiest with 
P-A. Write today sure. 1224 


PAN-AMERICAN 


404 P-ABidg., Elkhart, Indiana 








etiam imate we 
ABOUT OPPORTUNITIES 
IN TECHNICAL FIELDS 


Vocational Service stands ready to 
help you answer this question. Asa 
part of its service there are now avail- 
able interesting, authoritative booklets 
on several leading technical fields and 
(raining institutions. Send the coupon. 


VOCATIONAL SERVICE 


ton, 902 Statler Building; New York, 420 Lex- 





ton Avenue; Detroit, 2411 Fourteenth Street; 
cago, 228 North La Salle Street; Memphis, 3rd 
Madison Streets, Los Angeles, 3455 Eagle 
Boulevard; Seattle, 2nd Avenue at Madison; 


couver, B.C., Cambie and Hastings Streets. 


USE THIS ame oe ee ee ee 
COUPON Vocational Service, Dept. S-4 
, (send to address nearest you) 
NTLEMEN I am between 18 and 45. 
thout obligation please send booklet on the 
1 I have checked. 


Aircraft () Air Conditioning 







0 Diesel 
DET. cc cenccoceunnsesnoneseconssotemmecsdanncasbeoninnanndibedhienseadenees 


v-2-5 
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Kits for Model Makers 


(Continued from page 22) 









"Nourmahal" 


U. Hispaniola, the ship in “Treas- 

TU BI Favs desc cctcsccccsctsese .50 
Z. H.M.S. Bounty, 11%-in............... 1.50 
2M. Ocean freighter, 14-in................. 1.50 
3M. Yacht Nourmahal, 8%-in........... 1.00 
Me. CORE GOT, Be Wioicscsssisisccccssccscsesece 1.50 


5M. Liner President Lincoln ,14%-in. 1.50 
SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in..... 1.00 
H. Cruiser U.S.S. Indianapolis, 
I © Spates caccantenietanads eee 


J. Clipper ship Sea Witch, 13-in... 1.50 


STANDARD SHIP MODEL KITS 


Whaling ship Wanderer, 20%- 
in. hull, 27% in. over aall............ 
Spanish galleon, 24-in. hull, 30 
SR MN Bi catccsedvadinseverss ve 
Battleship U.S.S. Texas, 3-ft..... 
Elizabethan galleon Revenge, 
25-in. hull, 28 in. over aill............ 
Farragut’s flagship Hartford, 
steam-and-sail sloop-of-war, 
33%%-in. hull, 41 in. over aill...... 
Privateer Swallow, 12%-in hull, 
20 in. over aill............ sae 
Clipper Sovereign of the Seas, 
20%-in. hull, 26 in. over all........ 
Trading schooner, 17%-in. hull.. 
. U. S. Navy destroyer Preston, 
ee 
. Constitution (“Old Ironsides’’), 
21-in. hull, 31 in. over all 
. Clipper ship Great Republic, 
31%4-in. hull, 42 in. over all... 
. Coast Guard patrol boat of new 
165-ft. class, 20%-in. hull... 
. Brig Malek Adhel, %-in. scale, 
20-in. hull, 33 in. over all, 
frame-and-plank construction.. 
Fishing Schooner’ Bluenose, 
17%-in. hull, 22 in. over all 
Whaleboat, 14 in. long; partly 
shaped hull and raw materials 
for making all equipment........ 
Confederate raider Alabama; 
steam sloop, bark rigged; 3/32- 
in. scale; 21%-in. hull, 28 in. 
over all .... 
(Continued on page 24) 


Poon oD Pp 


8S. 
9S. 


10S. 


Kit F—S.S. "Manhattan," 12 in. long 





veineraesiocs, MM 
7.45* 


7.25* 


8.45* 
. 4.957 


4.957 
4.907 


. 5.95* 
.. 6.50* 
8.40* 


. 4.95* 


9.757 


. 4.95F 


2.75t 


11. OU" 
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WIRING 
DiaGRAMS 
















@ AUDELS HANDY BOOK OF ELECTRICITY 
For Engineers, Electricians, Students and all interested in 
Electricity. A quick, simplified, ready reference, giving 
complete instruction and practical information. Easy to 
understand. A reliable authority and a bandy helper 
that answers your questions, 

@® INSIDE TRADE INFORMATION ON 
The Rulesand Laws of Electricity~-Maintenance of Ma- 
chinery~A.C. and D.C, Motors~ Armature Winding 
and Repair~Wiring Diagrams~House Lighting~Power 
Wiring~Cable Splicing -- Meters--Batteries--Transform- 
ers -* Elevators ++ Electric Cranes ~ Railways--Bells-- 
Sign Flashers~Telephone~ Ignition ~Radio Principles- 
Refrigeration~Air Conditioning--Oil 
Burners--Air Compressors-- Welding, 
and many Modern Applications ex- 

lained so you can understand. 

FOR PROFIT! 


Toget thisassistance for yourself,simply 
Y), fill in and mail the FREE COUPON below. 


THEO. AUDEL & CO., 49 West 23rd Street, New York 
lease send me *‘Audels Handy Book of Practical Elec- 
tricity’’ for free examination. If satisfactory, 1 will send 
one in 7 days, then $1 monthly until $4 is . Otherwise 
will return it. 



















Name. 








Occupation. 
Referenc P.S.M. 











EARN MONEY Stuinging 
Ternrts Vrackets 


i re, STRINGING TENNIS 

sae RACKETS PAYS UP TO 
140% PROFIT PER RACKETE 
String your own racket and Save Moneys 


String for Tennis Players and 
Earn Money! 














It's easy —we t:ach you how to string 
—Show you how to get business. Your 
success is assured with our backing. 





Costs next to nothing to start, 


FREE 


Write today and we will 
send you FREE plan and 
special offer on Strings 
and stringing equipment. 


THOMPSON MANUFACTURING COMPANY 
4529 Packers Avenue, Chicago, U.S.A 
TOMGUT ‘*Court-Tested’’ Tennis & Badminton Strings 













(1) Send FREE plan and special offer. 
CJ I string rackets now. 







Name 







Address 


NOdNOS 
SiHi Tivw 








YOU CAN LEARN TO 


DRAW 


'- 







AT HOME—IN 
YOUR SPARE TIME 






W, Here’s fun and profit_in your spare 

HE ” aif time. The W. S. A. Way to success 
ett 4 : in Art is pleasant and interesting, . . 

- — and can give you the ability to do— 

COMMERCIAL ART ‘cartoonine: 
CARTOONING 

Many of our successful graduates never studied Art be- 
fore enrolling with W.S.A. YOU have the same opportu- 


nity to be an Artist. Our proven, practical training has 
been successful since 1914. Write for FREE BOOK— 
‘Art for Pleasure and Profit’’. State age and occupation. 
STUDIO 134E WASHINGTON SCHUOL OF ART 
1115-15th ST. N. W. WASHINGTON, D. C. 
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Kits for Model Mak fT 
ts for Model Mokers | bl Wg trp lating 


MODEL RAILWAY KITS 3°) a (@):):> MeO) On) 2 O) ne 


1L. Model locomotive, Hudson 

type HO gauge. Kit contains ALL YOU NEED T0 KNOW 

all the necessary sheet brass, 

brass tubes, clin tala springs, IN ONE PRACTICAL HANDBOOx 

fiber, screws, boiler head, lad- Written especially for the amateur, this 
Kill garden insectssafely and surely 3 der strip, six driving wheels, book tells you how to utilize many odd 
= hace mpl 9 nye », and ten pairs of wheels. Loco- and ends to build a complete home elect: 
need. It kills certain varieties of both @ ; motive and tender are 14 in. plating workshop. Instructions, pictures 
sucking and chewing insects with one long 9.95* and diagrams show how easy you can 
aah Bt pa ; . Supplementary power unit for copper, nickel, chromium, silver and gold 
a tet roses dahlias, other the locomotive 1L. Consists of plating. How you can plate household or 
flowers and shrubs. Also kills ants in specially built electric motor automobile fixtures, hardware, tools, sil- 
lawns. Economical, too; 35¢ bottle sane (6-v.) and worm and gear........ 4.50 verware, ornaments, clocks, watches, 


makes several gallons of spray. Spray , i 4 < - 
early and often with Red Arrow to kill . Track kit. Contains running bracelets, rings, metal parts of all kinds. 


sects before they multiply. Buy i i i i € ies, 

auaie pen buy your garden cupola pn Deg Sige od ean os FOR THE BEGINNER OR THE EXPERT 
——— —Mail wots — For Sample-——— of HO track ‘ Takes you in easy-to- 
Boot tet Boltimese, Marytend. . Deluxe track kit. Same as 3L grasp stages right from 
le of Red Atrow sufficient 1 | except that kit contains third- the simple first prin- 
’ rail chairs, which eliminate ciples of _ electro- 
much of the soldering..... .95* plating to expert 
professionaltype 
work. It’s interesting 
and profitable also 
| to plate non-metallic 
Kit O—The : articles made from 
priva te er wood—fabric—leather—plastics—glass or 
Swallow porcelain. You can get results plating less 
— \ commonly used metals such as zinc, cad- 
CLEA Mi, © e mium, cobalt, antimony, lead, rhodium, 
and alloys. How to do lacquering, inlay- 
ing, overlaying, etching. How to plate un- 
usual designs with contrasting metals for 
striking effects—obtain unusual finishes 
with chemical coloring. Scores of illustra- 
tions, diagrams, and pictures make it easy 

to do electroplating in all its branches. 


YOU CAN MAKE MONEY PLATING FOR OTHERS 


Refinishing automobile parts offers an unlimited 
field for making extra money. A complete chap- cor 
ter, with many detailed drawings shows you how sath i 
to do | rena nage plating without removing the THE FI 
$1260 to $2100 Year = 7 parts from the car! How to nickel or chromium sen tat 
omg ——, gg hardware, door han- 
| dles, eadlights, etc., y the hand-electrode 
Men—Women , FRANKLIN INSTITUTE | method which requires no tank. How to touch 
Many 1938 Dept. N243, Rochester, N. Y. MISCELLANEOUS up worn spots without plating an entire article. 
appointments 4G en: Kt REI : ‘ Hundreds of formulas for making your own 
expected > 8. Government big pay positions. | No, 4, Solid mahogany book electrolytes and chemical coloring baths. This 
Saou < ; ee eae = trough 22% in. long, 9% in. wide, brand new handbook, prepared by the editorial 
J , 
re) 























FREE 


not needed : wy 3 : oh staff of Popular Science Monthly, is right up- 
and 24% in. high over all. Ready to-the-minute and guaranteed to give satisfac- 


a 7 Men | to assemble, with finishes .... 5.30* | tion. Mail the coupon NOW and examine a copy 


SURE. ess No. 5. Solid rock maple hanging | at our risk. Money back if not satisfied. 


wall rack with one drawer, 19% 
MOVIE cane mA nAY in. wide, 33% in. high. Ready to 260 PAGES— 21 CHAPTERS 
assemble and stain included . §.75* ' 
PROJECTORS No. 7. Whittling kit with Zn HUNDREDS OF 


two 
Nationally Advertised! 0-Day Toren shaped blocks for aantied sea FORMULAS 
Entertain with real movies of children, sporting nian: 
events tripe, ete L on model Movie Camer: eet and captain 5% in. high SCORES OF 
Projectors, SMM a nd Ie MM sizes. Forhomes,busi- | No, 8. Whittling kit for six “dif- 
ne ,ehure ‘hes, schools and clubs. Allaccessories B a DIAGRAMS 


Sati ner f ' d. MONEY BACK ferent Scotties. Each is 2 by 2% | 
see ¥ TRIAL NT tal omy ‘$1 LOW AS 10¢ abeh in., sawed to shape ” J . ow pd STURDY CLOTH 
759 BOYLSTON St. st * Boston, mass. | No. 10. Copycraft whittling kit for ~ BINDING 


—— making one of several Hobo 
CUT ME OUT Hank novelties. Includes master 
ut me out, paste me ¢ a postcard and mail to Popular model 5 4 in. high.. ae ata aa 1.50 
Sele e Monthly 


Dept. 4 ; F urth Ave New York 

ng aoe e supplies and instructions on how 
‘ a week in your spare ) time. Norte: If you live west of the Mississippi River or in 
— | Canada, add 50 cents to all prices marked with an as- 
RAIN terisk (*) and 25 cents to all prices marked with a 


ron dagger (7). 
Peeeeeeseueeeeeeeeeeeuueea"" 
Popular Science Monthly, Dept. 48-A 
SHOP TRAINING 353 Fourth Avenue, New York, N. Y. MAIL THIS COUPON TO DAY 
EASY PAYMENT PLAN | | Please send me C. O. D. Kit Popular Science Monthly, Dept. 48 
Get Details of My Amazing Offer! I will pay the postman the price shown above plus 353 Fourth Ave., New York, N. Y. 

a few cents postage in full payment. (Canadian Please send me your new 260 page, cloth bound, 
book “ELECTROPLATING.” When sy. book is 
delivered I will pay the postman only $2.00 plus a 
few cents postage, in FULL PAYMENT. My un- 


4 
| 
| 
7 
| 
' 
| 
derstanding is that after examination, I have the : 
privilege of returning the book within 10 days and ‘ 
t 
| 
ft 
| 
{ 
i 
' 
| 
i 








Prepare for jobs in the many profitable orders cannot be sent C. O. D.). 
ranches of Radio by twelve weeks of practical 
hop work in the great Coyne Radio Shops, on real 
actt aal e quipme nt. You don’t need advs anand education 
nee. Fr Employment Service for life. Many earn 


Name 


you will refund my money in full. 


tells you how hundreds have become successful Radio men after 
‘ 
(/f you prefer to pay now we pay postage.) 


getting a training and all details of my **Pay-Tuition-After- . 

Graduation"’ Pian. | City ; State 

H. C. LEWIS, Pres., COYNE RADIO SCHOOL (Print name very clearly.) 

500 ° Gouin Strest. Dept. - = — b pny os spe If you prefer to send your remittance with this 
Send Free Radi k and facts ow I can pay for my | order, you save the C.O.D. charge Remit by 

course on easy payment plan after getting my 12 weeks money order, check, or registered mail. This offer 


training. | ' ade ” I Uni S . 
NAME __ AGE . , ay only in the United States and Canada. 


ADDRESS — 





NAME 
ADDRESS 
GEE ccs 


Orders from outside the U. S. must be unpaid by ont 


see note above. 
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> | 
while learning. Mail coupon today for free book which Address a 
t 

| 
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| 
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CITY 8 . ee ee ee ee ee ee 
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Cash FOR SPARE TIME! 


MAKE $25 TO $30 
PER WEEK AT HOME 
IN YOUR SPARE TIME 


















THE IDEAL LAWNMOWER SHARPENER 


Lil ic, the Ideal Lawnmower Sharpener makes old 
f worn-out mowers cut like new. Simply set the 

n the Ideal and the machine does the rest. Sharpens 
nmower to a perfect edge in 15 to 20 minutes » 

rge $1.00 to $1.50. Attach to light socket. Start 

isement or garage. Work in spare time. Attachments 

i for grinding skates, grass shears, hedge shears, sick- 

es, axes, etc. FREE CATALOG tells complete story. 


WHAT THESE MEN DID . . . YOU CAN DO 


no experience is necessary. Most men sharpen lawn- 
isparetimeonly. J. B. Van Dien writes: ‘‘Someweeks 
$40 a week with my Ideal just as a side line."’ George 
ite “‘T have sharpened over 500 mowers and every 
s well pleased.’’ A. M. Larsen writes average 












ida Roy F. Stier says: ‘I live in a town of 500 
ite have sharpened 200 mow- 

25 Edward A. Mynderse 

Have sharpened around 500 

hi eason.’’ Nick Baltes 

st summer I sharpened 200 
t $1.00 each.’’ Bucher Bat 

ites: ‘‘We sharpened over 


( rs last year at $1.50 each. 
FREE BOOK Shows How! 
Right before you forget it, send for 

r FREE BOOK, *‘How To Make 
per week in SPARE TIME.”’ 
END POST CARD TO 
THE FATE-ROOT-HEATH CO. 
318 Bell St. Plymouth, Ohio fas 








PHOTO 
ENLARGE 


Is Photography your hobby? Do you want 
rn profits »le easy business at home? Make 
PHOTO EN GEMENTS for yourseif 
and others. Your cost Sc each and less. 
The Ideal Photo Enlarger is AUTOMAT- 


MENTS 
g 





} iC. No experience required. A 
= COPIES any picture. $5.94 com- ANY 
4 PLETE. Interesting circular FREE 
IDEAL-X, 122 East 25th Street, NEW YORK 


SIZE 





STREAMLINED! 4, sous 
imported briar,/ gi e , 


ives long-pipe 
ke in vest-pocket (size! No gadgets. 


Genuine, 
cool sm 


Easy to keep clean. (Auto}ergineer's idea) 
Modern — Different, Attrartive! Write for 

FREE literature, (orsend ’ 

$3 for | pipe postpaid). < 







33% SMOKE U.S. Pat re 
7 .S. Pat. : 
3/7 FLOW! TheNewFRANCIS “gill 


FRANCIS PIPE CO., 3087 W. Grand Blvd, © Detroit, Mich, 





Oo 
PLEASURE or PROFIT 


Prepare for profitable business or 
fascinating hobby, at home under 
guidance of qualified instructors. No previ- 
ous experience necessary, common school 
mm education sufficient. Many earn while learn- 
ing. Our practical studio methods also quali- 
fy for well-paying positions upon gradua- 
tion. Send coupon below at once for free 
booklet ‘‘Opportunities in Modern Photog- 
raphy’’, particulars and requirements. 
ee ee ee ee ee 
N SCHOOL OF PHOTOGRAPHY 
higan Avenue Dept. 1364 Chicago, mM. 


= = 
AMERI( 
3601 Mm, 





t,**( pportunities in Modern Photography’’, full partica- 
Jirements, 
ee i, | : ’ Write for detail 
- (Continued on page '26) ®. W. ONAN & SONS 
City Saaehahiahiaaciin nial tele tedibads o ak tai ai 1689 Royalston Ave.. Minneapolis, Minnesota 
weetesecccnwccescccsesesMMen coeencees | ____. 
AP} 1938 Please mention Porputar SciIENCE MONTHLY when answering advertisements in this magazine. 


With the Inventors 
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Electric Powder Puff 
Applies Cosmetic 


APPLYING powder to 
the face without the 
need of the familiar pat- 
ting motion is made 
possible by a powder 
puff of unusual design. 
As the user passes the puff over her 
face, a motor in the handle sets up vi- 
brations which permit the face powder 
to filter through a special diaphragm, 
thus distributing the powder evenly. 





Coil Springs Improve 
New Rubber Heels 


ADDITIONAL comfort for the wearers 
of rubber-heeled shoes is claimed by the 
inventor of a unique apparatus for at- 
taching such heels to shoes. A recessed 
metal heel allows a rubber pad to be 
slipped into it against a strong coil 
spring. The rubber extends below the 
edge of the metal, providing the usual 
resilient contact with the ground. A 
stiffening plate in the heel contacts the 
spring when weight is applied, thus 
making use of the cushioning action of 
the spring in addition to that of the rub- 
ber as the wearer walks. 


Ice-Cream Packages 
Have Space for Sirup 


ICE-CREAM sundaes in 
special cardboard con- 
tainers may now be 
packed with the fruit 
or sirup part separate 
from the frozen cream. 
Having their own com- 
partment in a special holder, the sweets 
are poured onto the ice cream simply 
by pinching the top of the special com- 
partment. 


Safer Safety Matches 


SAFETY matches are made safer by a 
novel arrangement worked out by Har- 
old B. Eastman, of Philadelphia, Pa. 
The striking surface of the book match- 
es is placed on the flap of the package 
instead of in the usual position. When 
closed aiter a match has been removed, 
the striking surface shows through an 
opening in the bottom flap, thus being 
cut off from the remaining matches. 





Novel Electric Lock 
for Automobile Doors 


LOCKING automobile doors while the 
car key remains in the ignition lock, 
thus leaving the driver without means 
of getting back into his car, is made 
impossible by a new electric control. 





TeXTV 


IM JZ 


Witt BAIS | 
‘QT1HD TAONV.ON $,3H /AVS 


“ 


NVW AW 139 


QTM AW S3AI8C 3H 3U0438 
UW3aZLI3BSs-VHW 
S3HOVAV3H YO SATO) N3HM 





SONIHL S3TLL13S 


JUBHL ANY N3HL LHOIY 
W3Z1L13S-YATV 40 $SV19 V LINE 
AVAL V NOy SHIVWOLS Sit 

“SNIVIdWO) N3HL ONV 

$44NLSUZAO ANIW 


‘ 
“ 


NYW V LNOHLIM 
BAIT OL LNYM GC.OHM 
SNIVd ANY S3HOY 
BSILLIT UIZHL TIV HLIM 


é 








°S$30M ,U31L4V DNINUOW, GNY 








— 
— 
>! 
a 
2 
PY 
‘<> 
See em 
— 
NJ & 
‘e> 
- 
= 4 
af 
On 
wr 
W) 


+09%;08 


UOHIPUOD PID SS@IKS UD YIM PejoIDOSSO 


SNIVLNNOJ VOOS 
USYM 21GN0Y @yy JO BSNDD ey 4201102 sdjay 


ayYOLls 9NU0d lV 
SSV19 3H1 AG YO 


Sond 


WYOMIIN - SEN 
NI 3NN4S 


iSMONY $$3NG009 -‘LNGTNOM | 


5-B4IV if 


“yaz}(7! 


Yy 


GZ 
YY 


i 


J 


OS/O 4 “SJUSWIIO UOWWOD JeyjO PpUud sjoow 


JOJO S$OIjSIQ “Y2DWOIS INOS ‘seyropoayj 
wOsj 210s 421NbB seaiB yt puo 4 yuig 


“uONNos Buysoj-juosoa)d Burpiods o seyow 
49j0M jO ssoj6 © U! 4a/GQO] JeZeS-OH/y UY 








Send fox Do You Like 


your copy 
TODAY 








RADIO 


TELEVISION, 
SOUND & ELECTRICITY 


You men who want to know the true facts 
about employment opportunitees and re- 
quirements in radio and related industries 
should have National's new book —40 pages 
of information and illustrations. 


NATIONAL SCHOOLS 








NAME 
ADDRESS 
CITY 





Dept.PSR-4,4000 So. Figueroa Street, Los Angeles, Calif. ] 


Please Send Free Book 
AGI 





STATE 





Comple 






te Electric Plants 
Onan A. C, plants furnish same current as city 
lines, 110 Volt, 60 Cycle. For farms, camps, 
construction jobs. Operate rachos, water sys- 
tems, all apphances New models, 350 to 5000 
watts. 6, 12,32 and 110 volt D.C. Models $57.50 
and up Also combination A C.-D C. unita 

Shipped complete, ready to rup *~ 
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“Vegetable 
Ki Laxative 
See the difference a 


LAST NIGHT AND THIS 
MORNING | FEEL GRAND 











HETHER 

your consti- 
pation is chronic or 
~ occasional—one 

trial of Nature’s 
Remedy (NR Tablets) will show why millions 
prefer this ALL-VEGETABLE Laxative. One 
NR Tablet convinced me. . .so mild, thorough, 
refreshing and invigorating. 

Dependable relief for sick headaches, bilious 
spells rand that tired-out feeling, when caused by 
or associated with constipation. 

Witho t Ri get a25c box of NRsfromany 

u IS druggist. Use for one week, 
then if you are not more than pleased, return 
the box and we will 
refund the pure hase 
price. That’s fair. 
Try it—NR Tonight 
—TomorrowAlright, 
















Go as rapidly as your time and abilities permit. 
Equivalent to resident school work—prepares for 
entrance to college. Standard H.S. texts supplied. 
Diploma awarded. Credit for H. S. subjects already 
completed. Single subjects if desired. Bulletin on request. 
Specialized training is absolutely 
essential to Success today. Over 
150 noted Educators, Engineers and 
Business Men helped prepare our spe- 
cial instruction material, used by 
many resident schoo ys and colleges, 
U. S. Navy and Province of Mani- 
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American School, Chicago 


Mail a ae for Information—No Obligation 
im School, Dept. H-446, Drexel at 58th, Chicago 


Tell me lew to ein for success in line checked. 


{2 hool Course in 2 Years 
Air Conditioning Electrical Refrigeration 
Architecture and B 


tdi Engineering 
Automotive Engineering — Liberal Arts (College) 
Aviation pechanion Cneincering 
ta 
































Business Management rivate Secre 

Civil Engineering 

Complete Law incl. C. P. A. Coaching 

Diesel Engineering Radio and Television 

Drafting and Design } Salesmanship 

Electrical Engineering ( Steam Engineering 
| RE eR ec ae nee NN EE ke ark ante 
Address 














(1M ONLY 7 DAYS 


‘LL PROVE 


| CAN GIVE YOu 
A BODY LIKE mine! 


FREE Bi OK tells how te »weta powerful ‘Atlas 
Champion"’ build—free of constipation, bad 
presen pimples—Al IV E with he alth strength! 
I'll proveit in 7 days! Mail postcard TODAY 
HARWES ATLAS (Winnerof title, “World's 
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PATENT YOUR IDEAS. 
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written by a Former _ mber of the 

Examining Corps (19 ) of the U.S 

Patent Office If you want to profit by ~ 

your idea, you should take steps to apply for a U. S 
Patent at once Your first step is to get this Free Book 
This interesting illustrated book contains valuable in 
formation you should have It tells you fully how to 
obtain a patent on your idea in the quickest way. With 
this Free Book you will also receive a ‘‘Record of In 
vention’’ form on which you can easily record your idea. 
Personal and Confidential Service: Your case will be 
personally handled only by a Registered Patent At 

torney who is also a Former Member of the Examining 
Corps of the | S. Patent Office All communications 


will be strictly confidential 
MAIL COUPON TODAY for FREE PATENT BOOK, 
and RECORD OF INVENTION Form. 


CARL MILLER =- 
REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 


i Woolworth Bldg., 35th Floor, Dept. 48-C, New York 
MILLER BUILDING, DEPT. 48-C, WASHINGTON, D. C. 


Please send me your Free Book, hy ad to Obtain a Pat- 
ent,’’ and ‘Record of Invention Form 
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The unit consists of an electric switch 
in the ignition lock which closes a cir- 
cuit when the car key is in place. Cur- 
rent passing through the closed circuit 
prevents the door lock from operating 
until the key is removed from the ig- 
nition lock, opening the circuit. 


Novel Finger Ring 
Is Adjustable 


PREVENTING the pos- 
sibility of accidental 
loss of a ring from the 
wearer’s hand, or of its 
becoming stuck on the 
finger, a newly designed 
band is adjustable at will to several 
sizes. In addition, the same ring may 
be worn by different persons whose 
fingers are of different sizes. Round 
nuts set in the shanks of the ring so as 
to blend with its design revolve on the 
threaded ends of a U-shaped band. 
Turning the nuts moves the band, 
changing the diameter as required. 


Hand-Powered Motor 
Operates New Razor 


HAVING vibrating cutting edges like 
those of the conventional electric ra- 
zor, a new shaving device devised by 
William J. Kendall, of Lansing, On- 
tario, Canada, requires no electricity 
for its operation. The user simply 
squeezes the handle as he guides the 
razor over his face. The pressure op- 
erates a ratchet that moves the cutting 
edges to provide a shearing motion. 





Automatic Grinder 
Makes Meat Patties 


MEAT patties for 
“hamburger” steaks 
no longer need be 
made by hand from 
guessed-at quantities 
of chopped meat. A 
novel machine just devised grinds the 
meat, and then automatically forms a 
measured quantity of it into a patty of 
just the proper size for cooking. The 
device is expected to be a boon to butch- 
ers and operators of roadside stands. 


Air Vents At Sides 
Keep Awnings Cool 


AWNINGS that ventilate themselves 
are the invention of Wilbur F. Craw- 
ford, of Waco, Tex. Because sunlight 
beating down on window awnings 
creates a pocket of warm air which has 
no means of escaping, Crawford’s plan 
is to leave an opening at the top of each 
side wall of the awnings. Over this 
opening a triangular piece of the awn- 
ing material slightly larger than the 
opening is fastened, with its lower edge 
extending below and on the outside of 
the opening. Sewed in place so that this 

(Continued on page 27) 
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Sell this MARVELOUS Tool 
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fected, famous Justrite Con bit 
Soldering Iron and Blow Torch 
super, sizzling-hot blue-white fi 
for soldering, light-brazing and 
W eral shop, laboratory, engineering 
Y repair work. Operates with 
satisfaction on less than % cent 
hour—fully guaranteed by reliabl 
year old company. 
Sells Like Wildfire—on demor 
tion! Start a good, clean, gro 
business of your own—calling on 
chanics, engineers, plumber 
men, battery experts, radio mer 
craftsmen, painters, sheet metal wor 
etc. Make up to $6 to $8 per day 
or part time. 
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Don’t wait. Write for Complete ge ey TOI 


trite Mtg. wae Dept. 1 


‘Chicago im. 





SOPRANI AMPLIPHONIC 


Simpl 


ume, — that’s 
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“Oi. Does Not Wear Out’ 


(U. S. BUREAU OF STANDARDS—BUL. 86 


THEN WHY CHANGE OIL? —— Because 


ordinary oil filters remove solids only and 
none of the other destructive foreign matter 
RECLAIMO — The Super Filter-Refiner 
not only removes solids, but also evaporates 
gasoline dilution, water, corrosive acids t! 
the use of exhaust heat— KEEPING th: oi 
CLEAN and OILY indefinitely! Attached 
to Autos, Trucks, Tractors and Diesels in 
lace of now obsolete oil filters, RECLAIMO 
AKES OIL CHANGING A THING OF 
THE PAST. Add oil only to maintain level. 





90 DAYS 
FREE TRIAL 





Thousands of ENTHUSIASTIC Swans 
with reports such as: ‘‘157,000 miles on C. 8. 
Intern. Tractor without an oil change (see 
booklet) —and ‘‘Reclaimo, a real money and 








motor saver.’’ FREE booklet *‘Oil Facts” tells you 
will save you a lot of money—sent free with 90- 


lenty and 
y Trial Offer 


Reclaimo Mfg.Co.,Dept.F 2306N.Western Av.,Chicage 
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How would you like to save up co 50% on 
Nationally advertised Radios, such as Strom 
berg Carlson. Philco, RCA. Zenith, G E 
etc.. etc.. for home. farm and auto. over 
400 models to choose from. Also hundreds of 
electric appliance items for the home Write 
today for the new 1938 giant catalog FREE 


I) MODELL’S dept. 51 Cortlandt St., N.Y.C. 
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FACTORY TO YOU 


NEW REMINGTON NOISELESS PORTABLE 





AT LAST! The famous Remington NOISELESS 
Portable is yours for only ten cents a day. Brand 
new. Not rebuilt. Standard keyboard and every 
modern feature, Free carrying case and typing 
course. 10-Day free trial. You don’t risk a penny. 
WE PAY ALL SHIPPING CHARGES. Act 
now! Write Remington Rand Inc., Dept. 153-4 





465 V ishington St., , Buffalo, } N. Y. 

A nventions submitted held confidential and 
g personal attention by members of the firm. 
Form, “Evidence of Conception’ and instructions, 


H to Establish Your Rights’’—F REE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D.C. 


























INVENTORS: Write today for free book 
arly explaining how to obtain patent pro- 
-tion by paying only Government filing fee. 


AMERICAN PATENTS CORPORATION 
Ea Department 3-E, Washington, D. C. 













Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 


t te for information. Complete facilities. 
Refe nces, 


ADAM FISHER COMPANY 
(183- D Enright, St. Louis, Mo. 


_ DECORATIVE METAL WORK 


new manual for the amateur. Tells in easy to 
d language how to make useful metal articles 
yme workshop. You'll be surprised how easy 
resting metal work really is Fully illustrated 
rams and step-by-step instructions. Sturdy 
! ling, 253 pages. Send only $2.00 and your copy 
l ent postpaid. Popular Science Monthly—Dept. 
48, 3 th hn. » New York, ¥. 
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The Plastex Industry peeds manufacturers on small scale 
| and for big production of Lamp and Clock Stands, Art 
( & Novelties in Plastex and Marble imitation. 
| I nee unnecessary. %c material makes regular 1l0c 
| ers. Rubber moulds furnished for speed pro- 

Small investment brings big returns. Ambi- 
tious have chance for real prosperity. Our free booklet wil! 

inter benefit you. Plastex secystries, Dept. 2, 1085 
| Washi gton Sa New York, N. 
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id our FREE BOOKLET about market- 

qt nted, Unpatented Inventions. May point 

Wa t sale of your invention. DON’T MISS 

ii e to bonafide inventors. Write now to: 
THE INVENTION REPORTER 

Dept 11236 So. Fairfield Ave., Chicago, Mm. 







New Ideas now Salable 
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ed without patenting expense. Write for 
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1! and unpatented inventions, since 192+ 


|} Chartered Institute of American Inventors 


3, Barrister Building Washington, D. C. 
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lower edge bulges slightly outward from 
the side wall, the extra material forms 
a vent that allows warm air to escape, 
yet prevents rain from entering. 


Perforated Bricks Are 
Linked by Metal Rods 


A NEW type of steel-reénforced brick 
construction has been invented by Em- 
mett V. Poston, of Springfield, Ill. The 
bricks are perforated through their 
shortest dimension with two or more 
holes. To construct a reénforced wall 
of a building or other structure, the 
first layer of bricks is laid in the con- 
ventional manner. Steel or iron rods 
are then inserted in the holes of the 
bricks. New bricks are then lowered 
into place so that the rods penetrate 
their holes as well. Mortar applied in 
the usual manner separates the layers 
of bricks from each other, while ad- 
ditional mortar forced into the holes 
around the rods binds the layers se- 
curely together. The uniform placing 
of the holes near the ends of the bricks 
permits the construction of even-sur- 
faced, steel-strengthened corners. 


Odd Hat Comes Apart 
for Easy Cleaning 


MADE so that it can 
be taken apart for 
cleaning, washing, or 
ironing, a lady’s hat 
designed by Miss Mar- 
guerite Miller, of Great 
Neck, N.Y., consists of a ribbonlike spi- 
ral of cloth. Starting at the top of the 
crown, a slit winds downward to the 
brim which is detachable. Fasteners 
keep the slit closed while the hat is be- 
ing worn. 


Car-Wheel Device 
Cuts Radio Static 


BECAUSE the front wheels of automo- 
biles are electrically insulated from 
their axles by a film of lubricating oil 
or grease at all times, two Detroit, 
Mich., inventors devised a system of 
“grounding” the wheels to their axles, 
thus reducing static interference on car 
radios induced by the spinning wheels. 
A contact within the wheel hub con- 
nects the metal wheel with the axle 
end, even when the wheel is revolving, 
eliminating the source of radio inter- 
ference for motorists. 


Shears Speed Up Work 


DESIGNED to speed up the clipping or 
trimming of hedges and other shrub- 
bery, novel shears invented by Joseph 
Wittek, of Pasadena, Calif., have mul- 
tiple cutting blades instead of the usual 
single pair. Mounted side by side on the 
same frame, the cutters are operated by 
one pair of handles held in the hands. 
Instead of cutting a single swath, the 
device cuts six. 
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FIND OUT NOW IF 
YOUR INVENTION 
Is PATENTABLE 
It is not necessary to make 
an expensive model or fin- 
ished drawings. A descrip- 
tion and sketch is all we 
need to help you. The im- 
portant thing is to get 
started now, just as quickly 
and as economically § as 
possible. But first, send for 
our free Patent and Sell- 
ing Guides. Know where 
you stand now in regard to 

Patent Protection. 


OUR FREE BOOKS 
TELL YOU WHAT 
EVERY INVENTOR 
WANTS TO KNOW 
They tell you why delay can 
prevent you from securing 
Patent Protection. How to 
avoid costly mistakes. How 
to get your invention sale- 
able as quickly as possible. 
Whom to sell it to. How 
patent laws protect you. 
What a Patent costs. What 
kinds of Patents are grant- 
ed. The importance of se- 
crecy in Patent matters. 
How a skilled Patent At- 
torney can secure you bet- 
ter Patent Protection. The 
difference between a good 
patent and a worthless one. 


Cc. A. SNOW’S 62 
YEARS OF EXPE- 
RIENCE CAN BE 
OF REAL VALUE 
TO YOU 

We have served inventors in 
every state in the Union 

. . In every fleld of in- 
vention. In fact, we have 
secured Patents for inven- 
tors in every civilized na- 
tion in the world. To help 
inventors get started with- 
out delay, we offer a con- 
venient Deferred Payment 
Plan. By this plan, the 
cost of your patent is 
spread over several months. 


YOUR PATENT 

APPLICATION 

PERSONALLY 
PREPARED BY A 
U. S. REGISTERED 

PATENT 
ATTORNEY 

Every member of our firm 
Is S. Registered Pat- 
on Attorney. Therefore, 
our patent application wil® 
be carefully prepared in 
strict confidence by a skilled 
specialist. A specialist who 
will secure for you the 
broadest possible patent pro- 
tection, because, as a mem- 
ber of our firm, he has a 
— oe pride in your pat- 
ent. 
But no one can help you un- 
til you take the first step! 


Send for These FREE 
Patent Guides Today 


C. A. SNOW & co. 


Vfflorne 
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Tracer Lights in Night Photo 
Show Level Knee-Action Ride 


O OBTAIN a visual record 

of the ride-leveling effects 
of individual front wheel sus- 
pension, or Knee-Action, Chev- 
rolet engineers resorted to night 
photography, and made the car 
itself trace its ride diagrams on 
camera plates. 

The tests were made at the 
proving ground, a Knee-Action 
Chevrolet being run at varying 
speeds over a specially con- 
structed stretch of concrete 
paving having a washboard sur- 
face. To trace the indicator 
lines, two electric lights were 


used, one mounted on top of the body and the other 
attached to the end of the front wheel spindle. 

rT . 

lo record the graph of the ride, the camera was 
placed well back from the track, far enough to include 
several car lengths in its field. As the car approached, 
the camera shutter was opened and held open while 
the car passed across the field of exposure. Positive 



































Top—The upper line shows the body movement, 
the lower line the up-and-down movement of the 
front wheel, of a Knee-Action car on a washboard 
road, Bottom—Tracer lights are mounted on the 
roof and on the front wheel spindle, 









black background, one tracing 
the travel of the front wheel, the 
other showing the path followed 
by the body. The front wheel is 
shown to have followed the road 
surface closely, moving up and 
down at a high rate, while the 
car body was virtually unaffected 
by the bumps in the road. 

The night photograph at the 
top of this page was obtained 
in the manner just described 
except that a flash bulb was 
set off as the car was about to 
leave the field of the camera, 
so that the car itself was photo- 


graphed on the same plate with the previously 
recorded tracer lines. 

By turning the illustration sidewise and sighting 
along the line made by the light on the body, one can 
note waves of far less amplitude and frequency than 
those made by the light on the wheel spindle. The 
diagram thus affords visual proof of the ride-leveling 





You'll be AHEAD with a 


CHEVROLET 











prints of the negative show two lines of white ona _ effects of Knee-Action, ie. 
All Chevrolet Master De Luxe models have Knee-Action. live 

CHEVROLET MOTOR DIVISION, General Motors Sales Corporation, DETROIT, MICHIGAN vor 

General Motors Instalment Plan—Convenient, Economical Monthly Payments. A General Motors Value. a. 

Zey 
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CAN THE 


\MES streaming upward into the 
irkening sky above Lakehurst, 
J., nearly a year ago, seemed to 
rm a funeral pyre consuming 
t hope of the rigid dirigible. The 
burg disaster, claiming thirty-six 
nd destroying the largest and 
ixurious skyliner ever built, was 
d by the world as bringing to a 
he long and tragic story of the 
in. 
ship had nosed down for the 
g. The radio operator had flashed 
ack to the German base: “All 
|. Landing.” An instant later, 
starting mysteriously and fed 
ions of cubic feet of inflammable 
en, were roaring the length of the 


L, 1938 


willy ~ 





silver ship. Stunned by the catastrophe, 
most scientists agreed that “finis” had 
been written to the history of the sky 
leviathan. 

Months have passed. In the great 
sheds at Friedrichshafen, on the Swiss- 
German border, another giant, the LZ- 
130,is being groomed for its initial tests. 
A few weeks hence, its four 1,200-horse- 
power Diesel engines will roar into 
action and the pointed nose of the great 
800-foot dirigible will turn to the west 
for the 21-day transatlantic crossing 
to Lakehurst. Once more, the Zeppelin 
is attempting a come-back. 


VOL.132: NO. 4 


RAYMOND J.BROWN, Exkh@% 






As the new dirigible plows through 
the sky on its westward trip, it will 
leave behind 500 workmen busily en- 
gaged in the construction of a still larger 
ship, the biggest Zeppelin ever built. 
This monster, the LZ-131, will carry 
seventy passengers on each North At- 
lantic run. It gets its name from the 
fact that it is the 131st dirigible made 
by the Luftschiffbau Zeppelin, or Zep- 
pelin Airship Construction Company, at 
Friedrichshafen. It is expected to be 
completed late in 1939. 

While the Germans are preparing 
new skyliners for use on the long-dis- 
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FALLING WEIGHTS 
PULL CAR FORWARD 


~FLOW METER GIVES 
EXACT SPEED OF 
CURRENT 


Plan of the 20,000-gallon testing tank at Akron, Ohio, in which a metal dirigible model, sub- 
merged in water, reacts to currents simulating winds and air gusts encountered by an airship 


tance airways of the world, American 
scientists are busy with scale models, 
imitation landing fields, swirling water, 
and trailing smoke. They are obtaining, 
in the laboratory, new information about 
the Zeppelin and its problems. 

Akron, Ohio, is the scene of the most 
unusual of these experiments. Using 
a water tank instead of a wind tunnel, 
aeronautical experts at the Daniel Gug- 
genheim Airship Institute are test- 
ing a curious “underwater dirigible.” 
Machined from magnesium, the model 
is five feet long and about ten inches 
in diameter. It is so designed that it can 
be ballasted with water until it weighs 
exactly the same as the fluid it dis- 
places. In this condition, it reacts to 
eddies and currents of water just as an 
airship, riding on an even keel in the 
sky, reacts to winds and gusts of air. 

At one side of the 20,000-gallon tank, 
there is an eight-foot paddle wheel, 
formed of sixteen slim propeller blades. 
Spun by a direct-current electric motor, 
it drives the water in a clockwise direc- 
tion around the thirty-four-foot tank. 
Curved fins at the corners keep the 
liquid flowing smoothly, instead of pil- 
ing up and swirling around at the turns, 
and auxiliary vanes enable the experi- 
menters to produce variations in the 
currents at will. 

Imagine yourself witnessing one of 
the Akron tests. You descend to the 
basement of the laboratory at the muni- 
cipal airport, where the scientists are 
busy adjusting the model, ballasting it 
so that it has no weight in the water. 
Lowered into the tank, it is attached to 


a vertical member carried by a small car 


which is free to roll along a framework 
of girders. This framework in turn, is 
mounted on three bicycle wheels so it 
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moves forward at right angles to the 
motion of the small car, pulled by a fall- 
ing weight. Smoked paper is affixed to 
a recording drum at the top of the ver- 
tical member and two needles are set at 
the zero position. All is ready for the 
test. 

In the meantime, the electric motor 
has been humming; the great paddle 
wheel driving the water on its circular 
course around the central well of the 
tank. An assistant, stationed at a fiow 
meter, reports the speed of the current. 
During the tests, the rate of flow ranges 
from two to three inches a second. At 
a signal, the weight is released; the 








bicycle-wheeled car rolls for- 
ward at a speed of about eight 
inches a second. 

You lean forward to watch 
the cigar-shaped model cutting 
through the water. The current 
strikes it as it emerges from its 
“hangar” of calm water. . 
nose veers to the left. A moment 
later, the flowing water grips 
the whole model and moves it 
laterally in the same direction. 
Then, the nose enters the second 
“hangar” at the center of the 
tank and veers to the right as 
the current pushes against the 
tail. Finally, the model straight- 
ens out, “safe” in calm water 
after its journey of about twenty 
feet. 

During that time, the two 
needles have been scrawling 
their zigzag record on the 
smoked paper. One line indicates 
the lateral movements, the other 
P the twisting of the model. The 
relative speeds of water and 
model represent, when magni- 
fied to Zeppelin proportions, 
strain-producing conditions such 
as are met in high winds and 
gusty weather. The accumulat- 
ing record sheets provide a 
basis for later calculations which 
will reveal much about the forces 
which act on an airship in flight 
and on the ground. The scientists 
at Akron are accumulating facts 
of value to designers and navigators 
alike. 

Another series of tests has been car- 
ried out at the great National Advisory 
Committee for Aeronautics wind tunnel 
at Langley Field, Va. Here, a twenty- 
foot model of the Macon, the U. S&. 
Navy’s ill-fated Zeppelin, was _ con- 
structed of wood and finished so that 
the exterior reproduced the same type 
of surface as well-doped fabric. This 
dummy dirigible was supported above a 
floor of wood, constructed across the 
center of the tunnel to represent the 
landing field. 

While smoke, generated by pouring 





This is the rolling carriage that propels the model as it traverses the tank. The motions of 
the miniature Zeppelin are recorded on smoked paper on the cylinder seen in the center 
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AS THE SUCCESSOR TO THE 
ILL-FATED “HINDENBURG” 
TAKES THE AIR, SCIENCE 
PONDERS THE FUTURE OF 
LIGHTER-THAN-AIR CRAFT 


kerosene on heated coils, streamed down the 
tunnel, a sixteen-millimeter moving-picture 
camera recorded the way it swirled around the 
hull of the model when it was placed at dif- 
ferent angles in the slip stream. Almost every 
condition an airship meets in coming to ground 
and being maneuvered about by a landing crew, 
can be reproduced in miniature by this method. 
Rolling, pitching, yawing, as well as meeting 
head winds, tail winds, and cross winds, have 
been investigated by the men at Langley Field. 
Thus, in spite of the reverses of the past, 
scientists, both here and abroad, are busy with 
the problems of the rigid airship. The long 
dream of flying hotels and globe-circling levia- 
thans continues to urge the experimenter on. 
The whole story of the Zeppelin has been one 
of great promises which have fallen short of 


fulfillment. 
One hundred and fifty times, engi- 
neers have constructed and tested 


these aerial giants. The Zeppelin 
works, at Friedrichshafen, alone, has 
turned out 130 in its forty years of 


activity. One by one, the great 
lighter-than-air craft have been 
wrecked by structural defects, torn 


from the hands of inexperienced land- 
ing crews, brought down in flames by 
wartime shells, broken by storms. 

In America, the history of the Zep- 
pelin has been short and disastrous. 
Above the cornfields of Ohio, a line 


quall broke the back of the Shenan- 
doah; off Barnegat Lightship, the 
Akron plunged into the Atlantic; 
thirteen miles west of the jutting 
rocks of Point Sur, Calif., the Macon 
crashed and sank. Only the super- 


annuated Los Angeles remains, out 
of commission, in a hangar at Lake- 
hurst 


Equally ill-starred have been the 
English Zeppelins. The last of the 
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The skeleton of Germany's new LZ-130 tak- 
ing shape in the Zeppelin airship works 
at Friedrichshafen. At the left is the 
catwalk through the hull and, below, an 
artist's sketch of the passengers’ quarters. 


line was the palatial R-101, designed for 
service between India and England. 
Nosing through low-lying fog on its first 
flight in 1930, it crashed into a hillside 
fifty miles from Paris, France, exploded 
and burned. All except seven of its fifty- 
six passengers perished. 

The Germans, with their Graf Zep- 
pelin and Hindenburg, retained their 
faith in the flying cigars. These two sky- 
liners shuttled back and forth to South 
America and the United States. They 
piled up hundreds of thousands of miles 
without a serious accident. The Graf 
Zeppelin even circled the globe. Com- 
pleting ten trips across the Atlantic in 
1936, the Hindenburg for the first 
time in history proved that the 
rigid dirigible could be commer- 
cially profitable. 

This was the situation on the 
sixth of May, 1937. Then, at 
twenty-three minutes past seven 
in the evening, disaster struck at 
Lakehurst. Around the world, peo- 
ple asked the same question: Did 
the accident represent a tem- 
porary (Continued on page 118) 
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A Bell Laboratories 
engineer making mo- 
tion pictures of a 
subject's vocal cords 
with aspecial camera 
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WATER CELL 
COOLS THE 
BEAM OF LIGHT 
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ODD LABORATORY TESTS SHOW US 


= = =~How We S 


AKING movies of human vocal cords at 
the rate of 4,000 pictures a second, an 
ultra-high-speed camera developed by 
Bell Telephone Laboratories engineers 
is helping to solve the age-old mystery of how 
we speak and sing. When its pictures are 
projected on a screen at the normal rate of 
only sixteen to twenty-five frames a second, 
lightning-fast movements of the tiny mem- 
branes that give us our speech are slowed 
down so that their true action is revealed. 
To do this, the subject sits before a 2,000- 
watt incandescent lamp, overloaded with elec- 
tric voltage to give it dazzling brilliance. A 
vessel of water absorbs the burning heat of 
the light, which a condensing lens narrows to 
a parallel beam. Then a large inclined mirror 
directs the illumination into the subject’s 
mouth, where a small dental mirror throws 
the beam down his throat. While the subject 
intones a syllable like “ah,’’ his vibrating vo- 


CAMERA FOCUSED 

} IN DENTAL MIRROR 
}THROUGH HOLE IN 
I SLANTING MIRROR 


HIGH- POWERED 
LAMP PROVIDES 


Movie strip show- 
ing how the vocal 
cords act in form- 
ing a single tone 


ILLUMINATION 


DENTAL MIRROR 

REFLECTS LIGHT 

BEAM DOWN INTO 
THROAT 


peak 


cal cords reflect the light back to the dental 
mirror and through a hole in the large mirror 
to the camera lens. 

Besides serving its primary purpose of as- 
sisting in the development of telephone and 
radio equipment that will respond more 
perfectly to the human voice, the new camera 
yields vital clews to the secret of our speech. 
It is the latest addition to an array of modern 
scientific tools with which a little band of re- 
search workers has found out more about our 
speaking mechanism in the last few years 
than earlier experimenters had done in cen- 
turies. Better systems of voice training for 
actors, speakers, and singers, and greater en- 
joyment for their audiences, are among the 
promises of these surprising new discoveries. 

That your vocal cords work like a fire- 
engine siren—and not like a violin, as was 
widely believed by singing teachers and sci- 
entists alike—has just been established by 
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MIRROR — WIGH- SPEE 


MOTION-PICTURE 
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FILMING THE HUMAN VOICE 


At the left is the ultra-high-speed 
tion-picture camera that photographs 
the vocal cords in action and ‘slows 
down" their movements for study. The 
drawing above illustrates how the oppo 
ratus is arranged for making the movies 
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corrective study 


Dr. Jack C. Cotton, of Ohio State Uni- 
versity. His findings end a controversy 
that has raged for two centuries or 
more over the behavior of the sound- 
producing pair of membranes stretched 
across your respiratory passage just 
behind your Adam’s apple, like twin 
doors in a circular tunnel. The French 
scientist Ferrein, who in 1741 conferred 


the misnomer of ‘vocal cords’ upon 
these folds of membrane, thought of 
them as vibrating strings bowed by the 


air stream of the breath. Even to this 
day, his view has been accepted with- 
t challenge by many authorities. 
Now it turns out that the vocal cords 
or “vocal lips,” as Dr. Cotton prefers 
to call them—act simply as air valves. 
Delicate instruments for the study of 
rapid motions show that the membranes 
open and close in the brief space of one 
five-hundredth of a second, emitting a 
swift succession of tiny, explosive puffs 
of breath. An audible sound results, 
with a pitch that depends upon the num- 
ber of puffs to the second—just as in 
the case of a mechanical siren that 
passes air through two disks pierced 
with holes, one fixed and one revolving, 
to release similar puffs. Thus is pro- 
duced the basic tone that you can hear 
in pure form when you hum, and that 
your tongue and lips modulate, or trans- 
form into words, when you speak or 
sing 
new picture of the human voice 
as an instrument like a siren explains 
satisfactorily, for the first time, how 
anything as small as vocal cords less 
in an inch long can call hogs or fill 
a concert hall. Tones from vibrating 
Strings of this size would be so weak 
t they would have to be amplified in 











some fashion before reach- 
ing the lips. One sugges- 
tion was that hard sur- 
faces like the roof of the 
mouth act as sounding 
boards for the voice. Un- 
fortunately for this theory, 
well-known scientific laws 
make it possible to calcu- 
late that the roof of a bari- 
tone’s mouth, to respond 
to the fundamental tone of his high C, 
would have to be more than four feet 
long! 

Singing teachers have cherished the 
more plausible assumption that the hu- 
man voice is amplified, and its tonal 
quality improved as well, in the so- 
called “resonating chambers” afforded 
by the nasal passages of the head. Their 
pet theory received a rude shock when 
Lucrezia Bori, famous soprano, and 
other singing celebrities submitted to 
X-ray tests conducted by Prof. G. Oscar 
Russell of Ohio State University. High- 
speed X-ray pictures, taken while they 
were singing, revealed that 
they rarely opened the 
connecting passage from 
the mouth into these sup- 
posedly important air 
chambers. Further tests 
show that the nasal pas- 
sages actually muffle the 
voice instead of amplify- 
ing it, and might better be 
called ‘sound filters’ or 
“sound modulators” than 
“resonators.” They help 
pronounce words contain- 
me “nm,” “hn,” ene “neg,” 
and their soft linings may 
absorb some of the harsher, 


Using X Rays, Fast Movie Cameras, and Cathode-Ray Tubes, 


Scientists Are Learning New Facts About the Human Voice 


anc! Developing Teaching Methods To Make Us Better Talkers 
By JOHN E. LODGE 


APRIL, 1938 








Al Siegal, Hollywood vocal coach, showing Claire Dodd 
how to use the resonoscope, an instrument which he used 
in raising the actress’ voice a whole octave in pitch 


high-pitched tones, but their effect upon 
both the loudness and the general tone 
quality of the human voice appears 
much less than has been supposed. Bad 
qualities like strident and falsetto tones, 
good qualities that singers try to culti- 
vate, and the elusive individual “timbre” 
that distinguishes your voice from 
someone else’s, all seem to depend pri- 
marily upon the delicate muscles that 
control the vocal cords and the part of 
the throat immediately above them. 

New knowledge about the voice calls 
for new training methods, and modern 
scientific aids are now available to help 
students. By producing 
wavy patterns of light 
upon the window of a 
cathode-ray tube, a de- 
vice called a _ resono- 
scope enables a singer 
to check his trueness of 
pitch and also to ob- 
serve his tone quality 
or timbre. With this 
electrical instrument, a 
Hollywood voice expert 
succeeded in raising the 
voice range of Claire 
Dodd, screen actress, a 
whole octave. Radio an- 
nouncers and _ singers 
are also being coached 
with the aid of an in- 
strument called an ‘auto-phonoscope,” 
consisting of a maze of mirrors and 
lenses set in an angular tube and placed 
far back in the student’s mouth. By 
watching what happens in the subject’s 
throat while he talks, the teacher can 
correct muscular mistakes with great 
certainty. The pupil can see, too, thus 
aiding his own understanding of his 
vocal processes. 
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Operators putting a puppet prima donna through a difficult aria 


Marionettes 
Act Out 
Radio Opera 


So THAT invalid chil- 
dren in St. Vincent’s 
Hospitalin New York 
City could “see” as 
well as hear a radio 
broadcast of the opera 
“The Barber of Se- 
ville,” a marionette 
show simulating the 
actions and the scen- 
ery of the original 
opera was performed 
within the hospital. 
Miniature marionette 
models of the opera 
stars were dressed in 
tiny clothes fashioned 
after the actual cos- 
tumes. As the songs 
and dialogue came in 
over the radio, oper- 
ators above the stage 
synchronized the ac- 
tion of the marion- 
ettes with the words 
and music of _ the 
opera, as pictured at 
the left. 


Gems Made of Fish Eyes 


AFTER experimenting for three year 
Gustav Bohland, a Miami Beach, Fila., 
sculptor, has perfected a chemical process 
for turning the crystalline lenses of the 
eyes of fish into hard, brilliant, pearllike 
gems. In the photograph above, he is ex- 
hibiting one of his unusual products. 


Tiny Mercury Switches Level Giant Electric Shovel 


Control table and, right, 
one of the four switches 


When the horizontal table is 
tilted, a switch makes contact 
to start up the leveling jacks 


OWERING over 100 feet in the air, the 

largest electric shovel in the world, now 
in use for strip-mining operations in Mis- 
souri, is maintained on an even keel with 
the aid of four tiny mercury switches 
mounted at the corners cf a small plane 
table. After the giant shovel hauls itself 
from one location to another on its four 
endless-tread tractor units, it tends to 
settle unevenly into the new footing on 
which it rests. When this happens, mer- 
cury flows from one end of a switch tube 
to the other, closing an electric circuit and 
starting the operation of powerful hydraul- 
ic jacks to level the mammoth coal stripper. 
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Four endless-tread tractor units support this 2,500,000-pound strip-mining machine 
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SPERM WHALES 


apiece in one day. 


can eat a ton of food 





WALL PAPER made of glass cloth is now 
available for interior decorating. 


TRY'N COVER 
THAT SPOT 

WITH GLASS 
WALL PAPER! 







) ONE out of every ten personsin the United 
States lives in the State of New York. 


COAL in thin sheets has been used for 
window glass at an exhibit in the Field 
Vuseum, in Chicago, Ill. 


CROW MEAT is now canned and sold for 


food by a midwestern firm. 





[LL TAKE MINE 





sortie! 





ICE HOUSES coated with aluminum 
paint reflect more of the summer sun’s rays 
and so preserve the ice better than those 


finished in darker colors. 
GOLD SALTS are being used for the 
treatment of arthritis. 


oe 


SNAKES have only one lung. 


SINCE 1890, the United States center of 
population has been in Indiana. 


AND POETS 





FROM “THE | 











WARM WATER flows in a steady current 
beneath the north pole. 


———— 


WOMEN have a better chance of re- 
covering from insanity than men. 


live on earth 
ie more years, it has been estimated, 
) all the birds in the world were exter- 
ming 


MA could continue to 
only 


‘S, if they had tongues proportion- 
long as those of snails, could lick 
jects twenty feet away. 











These realistic scenes 
can be prepared easily 
from kits now available 


INIATURE 


reproductions of the 

famous animal exhibits in the 
American Museum of Natural History, 
New York City, can be made with novel 
cut-out kits now on the market. A pair 





Experts studying the placing of instruments in a dummy plane cabin 


Student Discovers 
New Explosive 


SAID to be fifty-three times more 
powerful than T.N.T., a new type of 
explosive was discovered recently by 
Wendell Zimmerman, graduate stu- 
dent at the University of California. 
Now known only as “RPX,” the ex- 
plosive was first announced for use 
in rocket experiments. Zimmerman 
is pictured at work in his laboratory 
in the photograph at the right. 


Can Fish Talk? 


FISH may have a language all 
their own, according to Baron Karl 
von Frisch, German zoologist. He 
observed that small fish often make 
faint, piping sounds when excited, 
and that goldfish are particularly re- 
sponsive to certain man-made sounds. 













































Midget Animal Exhibits 
Made With Cut-Outs 


of scissors is the only tool needed to 
fashion the displays, which are packed 
four to a box and provided with wire 
clips for fastening the various parts 
after they have been cut out. 


Dummy 
Cockpit Aids 
Designers 


COMPLETE in all 
its details,a dummy 
model of the cock- 
pit and instrument 
panel of a four-en- 
gine airliner now 
under’ construction 
was used by test 
engineers to check 
the arrangement of 
instruments and con- 
trols for convenience, 
simplicity, and ease 
of operation. Gyro- 
scopic instruments 
in the finished plane 
will be in triplicate, 
others in duplicate. 





Wendell Zimmerman. His explosive excels T.N.T. 
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NE of the largest of its kind in the 
O world, a copying camera in use in 
Cleveland, Ohio, for  color-printing 
work has a bellows that is more than 
five feet square and can be drawn out to 
a maximum length of twenty feet. Built 
at a total cost of approximately $25,000, 
the photographic giant was too large to 
fit into one room of the plant in which 
it was recently installed. The bellows 
and copying easel were therefore placed 
in one room and the ground-glass focus- 
ing screen in an adjoining one. Em- 
ploying a lens that measures eight 








wome-MADE POPCORN 
bls many _ 


















Freshly popped corn pours out into a bag 
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Mammoth Camera 
Uses Five-Foot Plates 


inches in length and weighs twenty-five 
pounds, the camera is focused with the 
aid of an electric motor which extends 
or contracts the bellows. The latter rolls 
along rails that are spaced wider than 
those of a standard-gauge railroad. 
Photographic plates up to a size of 


MAKING ship models from 
match sticks and common pins 
is the novel hobby of Roger D. 
Smith, of Yonkers, N. Y. Scaled 
down from POPULAR SCIENCE 
MONTHLY blueprints, the match 
model shown in completed form 
at the right, was constructed 
with simple equipment that in- 
cluded a razor blade, cement, 
sandpaper, and a pair of small 
forceps. Smith scales his models 
so that the thickness of one 
match represents one deck. 








Slot Machine Pops 
Popcorn to Order 


POPCORN is popped to order by 
a novel vending machine just in- 
vented. When a coin is placed in 
the slot, corn drops into a trans- 
parent popping chamber where 
blasts of hot air cook it in one 
minute. Turning a knob butters 
and salts the popcorn, which 
then pours from a spout into a 
paper bag. 


Midget Ship Models Made from Match Sticks 





Workmen focusing the giant camera on 
its copying easel. An electric motor 
extends the bellows along a wide track 


This is the special developing tank for 
the five-foot-square plates. At left, 
an operator is examining an image on 
the huge ground-glass focusing screen 


about five feet square can be ac- 
commodated in the mammoth 
camera. After exposure, _ these 
plates are developed in a specially 
built tank that is rocked back and 
forth by a hand-operated crank t 
insure uniform development of the 
negative over its entire surface. Some 
idea of the gigantic proportions of the 
apparatus may be gained by compar- 
ing it with the men who are adjusting 
its lens in the photograph reproduced 
above. 




























Model of U.S.S. "Indianapolis" made by Roger D. 
Smith, of Yonkers, N. Y., and building materials used 
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William A. Ruggles, of Schenectady, N. Y., with the 
outfit used to create the highest known vacuum 


W 


ORKING at opposite ends of the air-pres- 
sure scale, scientists in two American lab- 
oratories have succeeded in creating what are 
ved to be the greatest air pressure and the 
st vacuum ever produced. At the Armour 
tute of Technology, in Chicago, Ill., Dr. 
as Poulter, director of research, and his 
tant, Robert Williams, have developed 
nent capable of producing the astounding 
sure of 1,500,000 pounds to the square inch. 
r efforts are expected to open up many new 





Scientists Produce Maximum.Pressure and Vacuum 


of the characteristics of the energy trapped within the in- 
— terior of the atom. At Schenectady, N. Y., William A. 
Ruggles has been working in the General Electric Re- 
search Laboratory for a period of twenty-five years to 
create a perfect vacuum within a glass tube. Although his 
efforts have resulted in producing a vacuum that approxi- 
mates a void more closely than that of any other experi- 
menter, Ruggles estimates that a sixty-watt light bulb 
from which he has removed the maximum possible amount 
of air still contains about 500,000,000,000 gas molecules. 


of scientific research, including new studies Experimenters at the Armour Institute adjusting their high-pressure machine 







Any quantity of 
checks may be 
signed with this 
automatic unit 


Automatic Machine 
Copies Signatures 


NATURES are written auto- 
illy by a new electric signing 
ne invented by Glenn W. 
n, of Detroit, Mich. The unit 
ys a conventional fountain 
hich is guided by an “electric 
to reproduce as many copies 
signature as desired. “Hand- 
en” letters can also be pro- 
{ with the automatic writer. 
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Plane Pilot Sights Highest 
Waterfall in World 


FALLING for a sheer drop estimated at 
over 5,000 feet, a South American cataract, 
discovered recently by an American aviator 
flying over a Venezuelan jungle, is said to 
be higher than any other waterfall known. 
Judged from altimeter readings in the plane, 
the water drops about 5,000 feet, swirls along 
a plateau, and falls another 1,000 feet be- 
fore forming a stream emptying into the 
Caroni River, a tributary of the Orinoco in 
southeastern Venezuela. 


Gaiters Save Stockings 


TRANSPARENT 
knee-length gaiters 
invented by Lloyd 
Peterson, of Los 
Angeles, Calif., and 
displayed at arecent 
fashion show, are de- 
signed to _ protect 
women’s silk stock- 
ings during rainy 
weather. Made of 
oiled silk, the gaiters 
are provided with 
elastic bands to hold 
them in place at the 
top and bottom, to 
protect the gap be- 





Mate af ciel dt tween raincoat and 
the gaiters protect overshoes, as_ pic- Air view of the Venezuelan waterfall that is 
stockings from rain tured at the left. said to have a sheer drop of almost a mile 
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TELEVISIONIC 


..MODERN TRANSMITTING METHODS§TE 


HAT is believed to be the greatest pro- 
gram of experiment in the history of 
American television is now under way in 

yagi tay eh Lee ee specially designed. sight-and-sound stu- 
nn ee , dios in New York City, under the joint guidance of 


radio and television experts of the National Broad- 
wih : casting Company and the Radio Corporation of 
, es SERS America. Test programs are televised under vary- 


ON MOVABLE DO , vie Ay nae 

ing experimental conditions in air-conditioned, sound- 
proof studios in Radio City, and broadcast from the 
highest television transmitter in the world, atop the 
1,200-foot tower of the Empire State Building, 
twenty blocks away. Picked up by receivers located 
in various sections of the city and manned by skilled 
operators, these experimental programs are blazing 
the trail for the radio entertainment of the future. 









SPARE 











Drawings by 
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VIEWING SCREENS 
SHOW IMAGE OF 
SCENE BEING 
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Cut-away view of exper- the 
imental television § stu aa ont 
dio, with the performers f ict 
before the cameras and / 
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The eye of television—an iconoscope tube. . 
It is the heart of the television camera, the tak 
inside of which is seen at the right. The pic- per 
ture at extreme right shows the camera set yo z des 
up for action with its rolling base and cable rrtrtrr Am 
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IN NEW STUDIO 
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Control panel in the RCA television transmitting station in 
the Empire State Building, New York City, to which programs 
are wired from the studios in near-by Radio City. At the 
for right is the antenna atop the world's tallest skyscraper 
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ers 


make-up are bathed in bril- 
liant 
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etimes, several cameras 


ts possible. 
hrough a large glass win- 


the main studio, perform- 
vearing special television 


light from great batteries 
potlights and floodlights. 
r images are “scanned” by 
television camera, and 
ged into a complicated 
s of electric impulses. 


ised to vary the view and 
» both close-ups and long 


covered with a green cel- 
e material to dim the glare of the 
o lights, engineers in the control 
can watch the performance while 
manipulate a maze of operating 
is. From the control room, the 
re and sound signals, in electric- 
se form, are transferred through 
ecial transmission cable to the 
mitter in the Empire State Build- 
id sent out on the air. 

inother Radio City studio, stand- 
6 or 35-mm. motion-picture film is 
ted from a fireproof room through 
ports into a television camera in 
\joining control room. By means 
is system, regular motion-picture 
res can be put on the air. 

rough this experimental work, en- 
rs hope to apply the finishing 
es to the mechanics of television, 
sight transmission out of the ex- 
ental stage, and establish it in its 
ied place beside radio in the 
rican home. 
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How television programs are received in homes. 
Left, an image of a test manikin on the screen 


Mobile studio for televising out- 
door and sports events for relay 
to the high-power transmitter 
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1 Upon admission to the hospital, the patient is given 
a thorough examination, and X-ray pictures are 
made, to provide accurate knowledge of the conditions 
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Highly Trained Specialists, Using Improved Methods 
and Materials, Stand Guard Over Your Safety When 


SERIE Tee 


& 
& 
ee 
4 
é 
& 


You Take Your Place Upon the Operating Table Today 


2 A short time before the oper- 
ation is to be performed, a 
nurse administers a sedative. This 
removes nervous tension and puts 
the patient into the calm, restful 
state that is favorable to success 


di ia 





ROM the hit-or-miss meth- 

ods of a few generations 

ago, the use of anesthetics 

has developed into a precise 
science that eliminates nausea, 
eases the strain on the patient, 
and reduces the number of fatali- 
ties in the operating room.) On 
these pages, the camera takes you 
behind the scenes in a great mod- 
ern hospital—Bellevue, in New 
York City—and reveals the steps 
by means of which the present- 
day anesthetist safeguards the 
life of his patient. 

Fifteen thousand operations 4 
year are performed in this one 
hospital alone. Long before the 
patients are wheeled into the 
presence of the surgeons, they 
have undergone a thorough X-ray 
examination and have had their 
blood pressure, pulse, and breath- 
ing tested. At intervals of a few 
minutes, all through an operation, 
the anesthetist records variations 
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4 A trained anesthetist manipulates the 
valves that feed gases to the patient. 
The graduated tubes seen in the picture 
t the right show the volume of gas used, 
ind the operator varies the mixture to 
suit changes in the patient's condition 


se in pulse, breathing, and blood pressure. 
A, If these indicate shock or too great 
t, loss of blood, glucose and saline solu- 
i- tion are forced into the veins of the 
n patient, or a transfusion is performed 
u While the operation goes on. 
- Recently, an apparatus for adminis- 
N tering anesthetics, perfected by Dr. 
s Ralph M. Waters, has been adopted 
‘ by leading hospitals. At one end is a 
e mask which fits over the face of the 
patient, at the other is a rubber bag. 
a Between is a container of soda lime 
e Which removes the carbon dioxide 
7 Which the patient breathes out. Once 
eC the rubber bag is filled with ether 
' or other gaseous anesthetic, the main 


5 
Supply can be shut off. The patient 
r bre 


hes the same vapors over and 

Over again. 
, by operating a series of valves on 
What looks like a large control board, 


the anesthetist can vary the amount of 
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is part of the anesthetic apparatus 


3 In the operating room, blood 
pressure and pulse are taken by 
means of a mercury manometer that 





oxygen and anesthetic the 
patient receives at any time 
during the operation. Gradu- 
ated scales on a flow meter 
indicate at all times the 
amount of gas passing 















5 The patient breathes through a mask 
attached to a soda-lime container 
which removes carbon dioxide as the gas 
is exhaled, allowing the mixture to be 
used over and over again. The rubber 
bag serves as a reservoir. Valve handles 
that control the gas mixture are of dif- 
ferent colors for ready identification 




















through. The various anes- 6 


thetics, compressed into 
cylinders, are arranged 
around the meter for use as 
desired. Ether is still the 


If the patient suffers from shock or loss of blood, 
an infusion of saline solution and glucose is made 
to flow from an elevated container into an arm vein. 
Throughout the operation, pulse, blood pressure, and 
other details are recorded. (Continued on next page) 









most widely used, although 

some of the newer anesthet- 

ics, such as cyclopropane and vine- 
thene, are growing in popularity. 

In cases of obstructed breathing 
passages, the anesthetic is administered 
direct to the lungs through a rubber 
tube. This is put in place by use of a 
laryngoscope, a hollow, tubelike blade 
with a light at the end. Once the tube 
has been slipped through it, the device is 
removed and the anesthetic, mixed with 


oxygen, is administered. This innova- 
tion also permits a dramatic phase of 
the work of the modern anesthetist— 
keeping the lungs in action when the 
patient stops breathing! By pressing 
rhythmically on a rubber bag attached 
to the outer end of the tube, he con- 
tinues to force air into the lungs until 
the body resumes its normal function- 


ing. 


41 


























7 To prevent nausea, any mucus or blood that may have collected in 
the mouth is removed by means of this aspirator tube, which op- 
erates by suction like the device dentists use for a similar purpose 


3 When it is necessary to supply oxygen or gas directly to the lungs, a 
laryngoscope is employed to guide the endotracheal tube past the vocal 
cords. Seen in use in the picture above, the laryngoscope has a flash- 
light battery in its handle and an incandescent bulb in its tip to light 
up the throat passage for the anesthetist, who looks down a hollow blade 











Here the endotra- 

cheal tube is in- 
serted in the throat 
to supply the gas to 
the lungs. A rubber 
cuff around the tube 
blocks the throat. In 
emergencies, this ap- 
paratus can be used 
to promote breathing 
simply by squeezing 
the large rubber bag 


























10 After the operation, the 
patient may need oxygen 
as an aid to recovery. The ar- 
rangement pictured above in- 
sures a steady, dependable 
supply in the amount required 
















SPINAL ANESTHESIA. For 
some cases, local anesthesia is 
produced by injecting a drug, 
such as procaine, into the spi- 
nol cavity. The patient remains 
conscious, but suffers no pain 





NERVE BLOCK. Markings on this 
patient's back show where injections 
will kill nerves or deaden pain in 
certain specific areas of the body 
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New Blower Dusts Off 
Telephone Equipment 


TO REMOVE dust and dirt from 
banks of switches, relays, and other 
delicate mechanisms that operate a 
dial-telephone system, a new clean- 
ing process utilizes compressed air. 
From a portable, electrically oper- 
ated compressor, air is blown 
through the nozzle of an air gun, 
shown in use below. Dislodged dust 
is drawn off by a suction fan. 


Visitors ascend outside stairs to enter vari- 
ous viewing galleries of the huge aquariums 


Giant Aquarium l|s 
Miniature Ocean 


UPLICATING conditions found in 
the open sea, two giant sea-water 
ks are combined into one aquarium 
r St. Augustine, Fla., to serve as Above, water-tight windows 
ins in miniature for the observation of tank walls separate the 


f underwater life. Of the building’s two spectators from the water 


uminated observation tanks, one is 
tangular, 100 feet long and eighteen tanks, from which visitors can observe the 


t deep, and the other circular, sev- marine life through the 200 portholes built 
.) y-five feet in diameter and eleven into the sides and bottom. A boat of special } 
leep. Enclosed galleries run at dif- design will be used to secure live specimens As the pistol-shaped blow- 


ent levels around and beneath the for the unique aquarium. er forces dust out, a vacu- 
um unit collects it in a bag 


the : 

- Scale Dial Is Easy To Read 

or- 

in- DIAL visibility from any angle is a feature of a new 

ble postal weighing scale. A control knob shifts the il- 

red luminated dial to make it easy to read when the scale 
is above, below, or on a line with the observer. The dial 

For Shows charges for any of the eight postal zones. 
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Flyers Get Test In “Altitude” Tank 


TO DETERMINE the effects on the human body of long exposure to 
high altitudes, two air-minded Belgian experimenters lived for six 
days in a sealed chamber where the reduced pressure equalled that 
found 12,000 feet above the earth. While confined within the steel 
tank, the research workers employed a battery of instruments to 

nag a handy knob brings the scale's dial into easy view check their bodily reactions to lowered atmospheric pressure. 
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A zoe attendant giv- 
ing future ‘trained 
seals'’ a music lesson 


































Finger-Size Light Bulb 
Has 1,000-Watt Rating 


LEss than four incites long and only 
a quarter of an inch in diameter, an ex- 
perimental light bulb developed by Dr. 
O. P. Cleaver, a Westinghouse engineer, 
is rated at 1,000 watts. An electric arc 
within the midget lamp discharges 
through an atmosphere of mercury 


vapor to produce the illumination. The 
tiny bulb, submerged in water to keep 
it cool, is contrasted above with a con- 
ventional 1,000-watt lamp. 
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Sea Lions Trained 
at Novel School 


NINETY percent of the sea 
lions, popularly but erroneous- 
ly called ‘‘seals,” used in spe- 
cialty acts in vaudeville, carni- 

‘ vals, and circuses throughout 


/ the world are raised at one 


zoo, located in San Diego, Calif. 
Caught off the 
California coast, 
the sea lions are 
given their early 
training at the San 
Diego “seal” cen- 
ter before being 
sold for exhibition 
purposes. Three of 
the young animals 
are shown at the 
left receiving their 
daily music lesson. 


Fast Motor Boats Aid 


DESIGNED as auxiliary craft for air 
defense, high-speed motor boats just 
completed for German military authori- 
ties will be used in the North and Baltic 
seas to warn of the approach of an 
enemy air fleet in case of a wartime at- 
tack. Equipped with powerful motors 
for speedy reconnoitering maneuvers, 
















Test Insect Parasites 
in Transparent Cages 


SLEEVES made of transparent wrap- 
ping material cover plant stems to form 
“laboratories” for a study of insect par- 
asites being carried on at the Botanical 
Gardens in Sydney, Australia. The cel- 
lulose jackets isolate sections of plants 
under observation to keep out other in- 
sects while foreign parasites are being 
studied to see whether they are suitable 
for combating native insect pests. 


Antiaircraft Defense 


the craft carry complete short-wave 
radio equipment, direction finders, and 
radio homing devices. Cruising off the 
coast, the speedboats will also search 
for lost planes and aid disabled aircraft 
to reach airports or mother ships. The 
boats are shown below in a test run in 
German waters. 






Two of the new auxiliary craft that will cooperate with German war planes against raids 
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This hose is reeled out for refueling airplanes in flight 


REFUELING planes in the air is made easier with 
the aid of a new device invented by Sir Alan Cob- 


ham, noted British aviator. A hose is rolled around 
a spool fitted into the bottom of the fueling plane 
so that it can be unwound or rolled up quickly dur- 


ing refueling operations. 


In use. 


Shaving Mirror 


ls Made for 
Electric Razor 


DESIGNED especially 
for shavers using electric 
razors, an illuminated 
mirror provides an elec- 
tric outlet for the razor 
and a covered receptacle 
in the base for storing it 
along with powder and 
other shaving accesso- 
ries. A light is set into 
the bottom of the mirror 


A cable holds the hose 
nozzle against the fuselage when the unit is not 


Mirror 
outlet 


Reel Aids Refueling in Air 


‘with built-in light and 


for 





Discarded Oil Tins 


Line Garage Walls 


MeTaAL cut from 3,000 discarded 
il cans was used by Leo T. Dett- 
loff of Oshkosh, Wis., to line the 
Walls and ceiling of his three-car 
Sarage. The tin was applied with 
thousands of twopenny nails and 


finished with a double coat of 


Wh enamel. 
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an electric razor 





Table Skims Waves as an Aquaplane 
STREAKING across the water behind a speeding motor boat, a 
Florida dare-devil used a common wooden table in place of the 
conventional aquaplane in a stunt ride performed at a popular 
Atlantic beach resort. Standing at one end of the overturned table, 
the rider clung to ropes fastened to one of the table rails. The 
photograph above was snapped from a second motor boat. 


ine | 


Rolling Cage Protects Golf-Ball Retriever 


ATTENDANTS who 
pick up the balls hit 
from a golf driving 
range are_ protected 
from stray tee shots 
by a novel cage on 
wheels. Triangular in 
shape, a wooden frame 
is mounted on three 
caster-type wheels and 
screened on all sides. 
Protected by this 
screening and by a 
canvas skirt that hangs 
down to the ground, 
the retriever pushes the 
cage around the range. 





















Attendant at a golf driving range pushing his wire-screened cage around to pick up balls 
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Jungles 
Undertoo 


..» CAMERA EXPLORER 
FINDS ADVENTURE 
IN HIS OWN BACK YARD 


URING the last decade, readers 
of this magazine have been fa- 
miliar with Edwin Teale’s ad- 
venture stories of science. In 





gathering first-hand information for 
these features, he has flown with a test 
pilot, walked under water in a diving 
suit, ridden all night with the radio 
patrol, gone on a training cruise in a 
submarine, and traveled 5,000 miles by 
trailer through the South. 

But, behind this more spectacular 
work, there have been years of quiet, 
spare-time activity. Each summer, he 
acquires the “insect rights” to an an- 
cient apple orchard near his home on 
Long Island, N. Y. Bounded on one side 
by a swamp and on another by an aban- 
doned gravel pit, the group of gnarled 
trees, three quarters of a century old, 
shelters virtually every insect known to 
the region. Here, with notebook and 
camera, he has been pursuing his hobby, 
recording the strange and often baffling 
1abits of these small creatures. 

The resulting photographs have ap- 
peared in publications in England, 
France, Germany, Holland, Sweden, 
Switzerland, Canada, Australia, and In- 
dia, as well as in the United States. A 
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Here Teale is studying 
a bumblebee ona sun- 
flower in his "insect 
garden" onLonglsland 


few months ago, Dodd, Mead & Com- 
pany, New York, published his first 
book on insects, ‘‘Grassroot Jungles.”’ 
It contains more than 130 of the author’s 
best photographs and is crammed with 
curious facts about the common insects 
he has studied. Such authorities as Dr. 
Leland O. Howard, formerly chief of 
the Bureau of Entomology, Washing- 
ton, D. C., and Dr. Frank E. Lutz, Cura- 
tor of Entomology at the American 
Museum of Natural History, New York 
City, have praised the scientific accu- 
racy as wellas the interesting style of the 
work. Schools in many sections of the 
country already have adopted it as sup- 
plementary reading for biology classes. 

Half a dozen years ago, a curious ex- 
perience started Teale recording insect 
stories on film as well as on paper. He 
saw a butterfly on a bush, and when he 
caught it in a net, he found he had two 
insects instead of one. The butterfly’s 
body was half devoured and a praying 
mantis—a long, green relative of the 
walking-stick insect—clutched the re- 
mains in its spiked forelegs. When he 
tried to photograph the pair, the result- 
ing picture was unsatisfactory. That 
started him studying the problems of 


One of Edwin Teale's photographic masterpieces—a portrait of a pray- 
ing mantis rearing its head out of the mysterious world of the grassroots 








insect photography in earnest. As the 
harvest of this spare-time activity, he 
has assembled a file of approximaleiy 
5,000 negatives. 

Among these thousands of pictures, 
the half dozen that gave him the most 
excitement form a set showing a death 
battle between a praying mantis and a 
black-widow spider. 

One afternoon, in midsummer, he was 
focusing his camera on a mantis cling- 
ing to a low bush when he caught sight 
of a jet-black spider crawling up the 
side of a rock. The red hour-glass mark- 
ing on its abdomen identified it as the 
venomous black widow. Drop for drop, 
its poison is said to be more deadly than 
that of a rattlesnake. 

Interested in seeing what would hap- 
pen when these two murderesses met— 
for both the black widow and the female 
mantis devour their husbands at the 
end of the mating season—he decided 
to transfer the spider to the bush. 
After inducing it to climb on a twig, 
about fourteen inches long, he started 
to carry it toward its destination. In- 
stantly, the spider began running along 
the twig toward his hand. As it ap- 
proached that end, the experimenter 
changed hands and took hold of the 
stick at the other end. The black widow 
whirled and sprinted back in that direc- 
tion. Thus, shifting his hold back and 
forth as if he were carrying a hot pota- 
to, Teale succeeded in reaching the bush 
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and depositing the spider near the man- 
tis. At the end of five minutes, the man- 
tis had imprisoned the spider in the 
toothed trap of its spiked forelegs and 
was calmly dining on its venomous foe. 

The strange variety of insect fare and 
the amazing appetites possessed by 
some of these small creatures are re- 
portei in graphic terms by the insect 
explorer. A dragon fly, for example, 
will oftentimes consume its weight in 
fies during the space of two hours. If 
we ate aS much in proportion to our 
size as the caterpillar of the monarch 
butterfly, we would sit down to 100 
pounds of food at a single meal. In 
forty-eight days, the larva of the Poly- 
phemus moth increases its weight 4,140 
times. A ten-pound baby, growing at 
the same rate, would weigh twenty tons 
at the end of seven weeks! 

Once, when Teale was examining a 
large green dragon fly, holding it by its 
transparent, parchmentlike wings, the 
insect suddenly curled up its abdomen 
and began devouring its own tail. On 
anumber of other occasions, these crea- 
tures have been known to consume parts 
of their bodies to appease their hunger. 


Only the praying mantis and the robber 
fly have as wolfish appetites. In one 
instance, a dragon fly was mounted with 
a pin thrust through its body after be- 
ing chloroformed. The anesthetic failed 


to kill it, and it revived. In spite of the 
terrible injury inflicted by the pin, it 


continued to gobble down flies as fast 
as they were offered. The pleasure of 
swallowing seemed to make it oblivi- 
ous to its pain. 

Exploring among the insects, Teale 
has found, is like making a Gulliver’s 
journey into another world—a world in 
which the inhabitants wear their skele- 


tons on the outside of their bodies, smell 
with their feelers, and, in some in- 
stances, have as many lenses in one eye 





By ROBERT E. MARTIN 


as are possessed by 15,000 hu- 
mans. in following his hobby, 
he encountered Lilliputian car- 
penters and architects, spin- 
ners and tailors, warriors and 
weather prophets. He met the 
world’s first musician, the crick- 
et; the world’s first weaver, 
the spider; the world’s first 
paper maker, the wasp. 

He learned of creatures that 
live for so short a time that 
they are born without mouths 
or stomachs; of others that 
change their skeletons from 
week to week; of others that 
live for years without a morsel 
of food; of others that use one 
set of eyes in the daytime and 
another at night. 

Most of the bizarre living 
forms that he encountered can 
be observed by a home explorer 
in any back yard. Nine tenths 
of all the creatures on the face 
of the earth are insects. There 
are more different kinds than 
there are different kinds of 
plants, birds, and animals put 
together. Already, scientists 
have described and catalogued 
so many species that if you 


A 





This six-inch Polyphemus moth is waiting for dusk to 
make its first flight. Doomed to die within a few days, 
it does not eat but lives on energy stored in its body 


Ee 


memorized twenty-five new names 
a day, it would take you sixty years 


to learn them all. 


These tiny creatures affect our 


lives in a host of ways. Termites 
weaken our houses, gypsy moths 
strip our shade trees, farm pests 
destroy one tenth of all we raise. 
However, all the honey in the world, 
all the silk in the world, and all the 
shellac in the world come from in- 
sects. And, while they consume a 
tenth of our crops, without their 
aid in fertilizing blooms there might 
be no (Continued on page 126) 


At the right, Teale's 
camera magic brings 
you face to face with 
an ant. Left, a life- 
and-death battle be- 
tween a praying mantis 
and a black-widow spi- 
der. The spider lost 
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How a lens with 
a focal length of 
one inch, in a 
camera that has 
a double-exten- 
sion bellows, is 
used to make the 
highly magnified 
pictures of tiny 
objects like the 
ant's head above 
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WW ITHIN the strait-jacket confinement of a craft 
that must fire its torpedoes before it has ade- 
quate room for its crew, forty-eight officers and men manage as 
best they can to eat, to sleep, and to run the maze of machinery on which 
their lives depend. They are the operators of a typical modern submarine—a 
grotesquely magnified counterpart of the missiles it carries, designed not for 
comfort but for grim efficiency as a war machine. Breathing stale air that 
reeks with engine and battery fumes, tossed about as their small craft rolls in 
heavy seas, they play a wartime game of hide-and-seek in which they are both 
the hunters and the hunted. Delicate listening devices to detect submarines, 
and Y guns that heave depth charges overboard from the decks of fast sur- 
face ships, confront them with perils that did not exist when German U-boats 
first awakened the world’s naval experts to the menace of submarine raiders. 
Yet today the submarine remains indispensable in warfare—the most effective 
weapon yet discovered to prey on enemy shipping, disrupting the movements 
of troop-carrying transports and paralyzing sea commerce bearing raw mate- 
rials that are the tifeblood of a nation at war. 











Strange Jobs Pay 
— College Bills 
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ARBERS, boxers, blood donors, bouncers, 
carpenters, chauffeurs, chorus men, and 
cops—these names represent only a few of 
the thousand and one occupations by which 

students earn money to pay their way through college, 
Fully fifty percent of all the college men and women in the 
nation, according to a prominent student-employment expert, 
are reducing the strain on the parental pocketbook by earn- 
ing all or part of their school expenses. 

With competition keen in such conventional fields of stu- 
dent employment as selling magazine subscriptions and wait. 
ing on table, ingenious youths are constantly turning up 
novel methods of supplementing their income with jobs that 
run the gamut from minding infants to digging graves. 

Two California undergraduates, for example, milked rattle. 
snakes to meet their university bills. Snaring the reptiles on 
trips into the mountains, they housed and fed them in an 
abandoned water tower, and at intervals extracted their 
venom for sale to laboratories manufacturing snake-bite 
serum. 

In Minnesota, Leonard H. Murray paid his expenses for a 
year at the state university with the prizes won by Old Nick, 
a four-year-old pigeon which he had trained and entered in 
cross-country pigeon derbies. 

Many students pad their purses by 
acting as human guinea pigs in psy- 
chological, medical, and physics labo- 
ratories. One man spent many profit- 
able hours basking under a battery of 
ultra-violet lamps to aid a scientific 
study of sunburn. Other odd college 
jobs are pictured on these pages. 


RACING PIGEONS help many a young 
boy to get an education. Old Nick, a 
world-famous bird, paid one student's # 
way at the University of Minnesota. At § 
the right, a Harvard student is making 
a little pin money by taking care of a 
baby while its parents take a night out 


FIRE-FIGHTING & 


For serving in the lo- 
cal fire department, a 
trio of undergraduates 
at Massachusetts State 
College get free rooms 
and kitchen privileges 
at the town fire house 














CATCHING SHARKS, snakes, and other 
\ specimens for school laboratories is ° 
1 { — meal ticket for James Mackay and W. > 
a f Baker, Jr., at Emory University, Georg! 
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BOXING helps to pay 
college expenses for 
many students who go 
in for prize bouts, 
exhibitions, and club entertain- 
ments. Wrestling, too, offers a 
profitable side line to grappling 
with problems of higher learning 


BLOOD DONORS are numerous 
among college men. Hospitals are 
always on the lookout for healthy 
specimens whose blood is of a 
type suitable for use in trans- 
fusions. Students also earn money 
by hiring themselves out to re- 
search scientists as human guinea 
pigs for all sorts of experiments 


WAKER-UPPER. At Columbia, an en- 
terprising student undertook to waken 
classmates at any appointed time— 
and also to make sure they got up 
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Game Blends Croquet and Golf 
NICKNAMED “crolf,” a new game that is gaining popularity at south- 
ern beaches and resorts combines features of croquet and golf. The game 
is played with regulation golf clubs and balls on putting greens. Four 
sets of croquet wickets placed around each hole on the course serve as 
hazards through which a player’s ball must pass before it drops into the 
cup. In the photograph reproduced above, two “crolf’’ enthusiasts are 
seen in a critical moment of play, with their caddie looking on. 
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TOO SMALL to be 
detected by a mi- 
croscope, irregular- 
ities in the polished 
metal surfaces of 
automobile-engine 
parts are accurate- 
ly measured with 
an extremely sen- 
sitive instrument 
developed by Dr. 
Ernest J. Abbott, 
of Ann Arbor, 
Mich. When a dia- 
mond point many 
times sharper than 
the finest needle is 
guided over a metal 

° ° surface, its vertical 

Plane Engine Is Light movement in and 

AN AIRPLANE engine that weighs out of the minute 
about the same as the average airplane depressions creates 
pilot has just been developed as a pow-__ an electric current 
er plant for small, lightweight planes. that produces an 
The ‘‘featherweight’’ motor, shown oscillograph wave 
above being held on the shoulder of its picture of the sur- 
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Musical Score Sent by Radio 


WHEN the score of an unpublished symphony 
by the Finnish composer Jan Sibelius was lost 


in transit to the United States from Germany, | 


a facsimile of a copy was radioed to Massachu- 
setts in time for a scheduled performance. This 
is believed to be the first wireless transmission 
of a musical score in history. 


Heater Warms Boat Cabin 


A HANDY accessory 
for boat owners whe 
encounter cold weath- 
er during trips made 
in the early spring is 
the small cabin heater 
shown in the photo- 
graph at the left. 
Scientifically designed 
to radiate a maximum 
of warmth, the de- 
vice uses canned solid 
fuel. The metal unit 
is sturdily constructed 
and is finished in con- 
Yachtsmen can keep warm trasting shades oi 
with this compact heater enamel paint. 





Electric Feeler Tests Smoothness of Metal 





designer, tips the scales at 156 pounds. face contours. The profile tester in use, and its wave picture of a metal surface 
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New Dredge Ship 


es ad 


The "“Goethals,"" world's largest dredge ship, 
just put into service by the War Department 











AID to be the largest in the world, a new dredge ship has just 
S been placed in service under the direction of the U. S. War De- 
partment. Named the Goethals, the $3,500,000 vessel is 476 feet 
long and has a loaded displacement of 15,500 tons. In action, a giant 


lio 


ony vacuum cleaner’ sucks up silt and sand from the bed of a channel 
lost and pumps it into bins within the ship’s hull. When fully loaded, 
‘NY, Me the dredge steams out at ten knots into deep water, where motor- 
hu- perated gates open to dump the load into the ocean. Manned by a 
Chis civilian crew of eighty-two, the dredge ship has just started a two- 
3100 


year job of removing 15,000,000 cubic yards of fill from one of the 
channels in New York Harbor. 
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Dragged along the bed of a ship channel, this giant vacuum sweeper 
sucks up silt and sand from the ocean floor and pumps it into bins 
inside the ship's hull. Left, a view of the deck of the odd vessel 
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Giant Calculator Solves Telephone Problems 


AUTOMATIC solu- 
uonof involved math- 
ematical equations, 
necessary in deter- 
miming theoretically 





the operation of cer- 
tain ctrical cir- 
uits,is accomplished 
ya unique mechan- 
al br constructed 
Y Scientists at the 
| Bell Telephone Labo- 


ratories in New York 
illed an iso- 


Smokers Get Ash Tray 





graph, the giant cal- # ' k 

lator is capable of To arry In Poc ef 
Solving in one day AN ASH tray for cigarettes, just intro- 
~a problems duced, is small enough to carry in a 
that viously re- vest pocket. When a button is pressed, 
juire ur. Electri- spring hinges flip open a part of the 
ally driven, the unit container’s cover to expose a receptacle 
Sa ize of intri- ‘ for ashes and a handy cigarette rest, 

ce ite mechanisms. Girls operating the “isograph" to solve mathematical equations visible in the photograph above. 
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Handy Desk 
Folds Flat 


for Storage 


MADE of light- 
weight composition 
board set in a wooden 
frame, a handy desk 
for offices, and for 
small homes and 
apartments, folds flat 
when not in use. Al- 
though the compact 
desk provides storage 
drawers, and suffi- 
cient table space for 
writing, typing, or 
clerical work, it can 
be folded and tucked 
away in a closet. 


Pilots testing the kite that supports 


This folding desk 
is made of com- 
position board 





the antenna if a plane is forced to land on water 


Snakes Hiss 


NOISES made by snakes 
were the feature of a re- 
cent radio broadcast 
sponsored by the Univer- 
sity of Illinois. In the 
photograph reproduced 
at the right, J. S. Aver- 
sof of the Illinois Natural 
History Survey is shown 
standing by in case of an 
emergency as Francis X. 
Lueth, university student 
assistant, wrestles a 
three-foot prairie rattler 
up to take his turn at the 
microphone. A lecture on 
snakes accompanied the 
radio appearance of the 
reptiles, whose hisses and 
rattles, listeners reported, 
sounded much like the 
crackling and sizzling of 
steam escaping from a 
faulty radiator. 





Raised models and Braille legends replace microscope study for the blind 





Clippers Ge} 
Kite Antennas 


for Emergencies 


CAPABLE of flying in winds 
that average only one mile 
an hour, a kite antenna re- 
cently developed by radio 
engineers has been instalied 
on planes of a transoceanic 
air line as an emergency sub- 
stitute for the regular trail- 
ing aerial, in case a ship is 
forced down at sea. Stored 
ina compact cylindrical case, 
the kite can be quickly as- 
sembled from aluminum-al- 
loy tubing, red airplane 
fabric, and rustless wire that 
serves as the kite’s tail as 
well as the emergeney aerial. 
Fed out on a fifty-foot con- 
trol line, the six-foot kite is 
said to be able to fly even 
in a tropical calm or dur- 
ing a heavy rainstorm. 


and Rattle for the Radio 





A prairie rattler at the microphone in a novel program 


Blind Students 
‘See’ Tiny Cells 
in Wire Models 


So THAT blind biology stu- 


dents at the University 0 


Pittsburgh may “see” animal 
life in the microscopic world, 


models of amcebas, parameci- 


ums, and other tiny specimens 
are made of wire, tacks, and 
bits of metal fastened to 
boards. Reading names of cell 
parts in Braille characters, 
students follow raised lines 0! 
kinked wire to the parts 
named. Students learn how 
the various forms of life are 
constructed, by running thelr 
fingers over the models. 
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RINTED newspapers emerge from 
- mpact units attached to conven- 
tional radio sets in a number of Cali- 
homes where a novel type of 
radio news service is being tried out. At 
the broadcasting station, news flashes 
are compiled, edited, and printed during 
the evening. From midnight until morn- 
ing, at periodic intervals, the printed 
news items pass before an electric-eye 


fornia 





Chairs Tailored to Fit 
for Greater Comfort 


CHAIRS “tailored” to fit their owners are 
made possible by the invention of a meas- 
lring device for use by furniture dealers. 
When a prospective customer sits in the 
hairl' ke apparatus, as shown above, it is 
adjusted until its proportions give the max- 
comfort. These measurements are 
then reproduced in the “tailor-made” chair. 


Cars Can Tow Cannons 


TAXICABS, passenger automobiles, and 

may be used to tow field guns, by 

e of a new coupling device. It is said 

that . car can pull a 75-mm. gun at good 
Spee’ along any passable road. 
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Left, reading the ra- 
dio newspaper. Right, 
the electric eye that 
translates print into 
electrical impulses 





apparatus’ which 
converts them into 
radio signals that 
are transmitted in 
the usual manner. Receivers, tuned to 
the sending station throughout thenight, 
pick up the impulses and transmit them 
to the facsimile units where they ac- 
tuate a stylus to print the radioed 
news on a moving strip of sensitized 


At the left is the 
receiving unit in 
which a stylus re- 
produces the print 
on a roll of paper 


paper. In this manner, the radio owner 
can have an up-to-the-minute summary 
of the latest news, printed on a long 
strip of paper, immediately upon aris- 
ing in the morning. The sending and 
receiving units of the novel news-bruad- 
casting system are pictured above. 


Tiny Meter for Planes Detects Static 





Static detector compared with an electric lamp 


Electric Unit Frisks 
Prison Mattresses 


“FRISKING’ mattresses 
used by prisoners, a port- 
able electrical apparatus 
for prisons detects the 
presence of knives, revolv- 
ers, saws, or other metal 
objects hidden in the stuff- 
ing. The unit is plugged 
into an electric out- 
let and the mattress 
fed through it as 
through a wringer. 
When the balance 
of the unit’s electric 
system is upset by 
the presence of 
metal, a bell rings 
to give warning. 


lf the mattress con- 
tains any metal ob- 
jects, a bell rings 


TO ENABLE air lines to plot the loca- 
tion of troublesome static areas along 
their routes, a new instrument that 
detects and measures the volume of 
static will soon be installed on planes 
of a transcontinental system. Sensi- 
tive enough to detect small differences 
in the volume of the interference, the 
meter will permit pilots to give ac- 
curate reports on the static encoun- 
tered when they radio weather data 
and their position at periodic inter- 
vals during a flight. 
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ls Your Car Sate To Drive? 


-» NEW TESTS CHECK DANGER SPOTS 


REGISTRATION CERTIFICATE and license plates must 
be in order. Here a New Jersey inspector is examin- 
ing a motorist's credentials before testing his vehicle 


HANCES are better than 54 to 100 that 
your car is not safe to drive. This star- 
tling fact is revealed by the results of 
compulsory motor-vehicle tests now being 
carried on throughout the State of New Jersey. 
In twenty-eight elaborately equipped testing sta- 
tions, automatic jacks pop out of the floor to raise 
passes over a set of metal plates, : he: 4 
the emount of “toe-in" or "toe- a car for under-chassis inspection. Instrument dials 
out" of the front wheels is reg- connected to steel wheel plates tell instantly if 
istered on a dial like the one at front wheels are properly “toed.” Photo-electric 
the left, which shows the number cells check the focus and angle of headlight beams. 
of feet of side slip to the mile Columns of colored liquid rise in glass tubes to 
indicate braking power. In less than 
three minutes, trained inspectors put 
each car through an automotive third 
degree, checking everything from bump- 
er to bumper and from roof to tire tread. 

Data obtained from thousands of 
these New Jersey tests throw a spot- 
light on the danger areas that motor- 
ists in all states should check to make 
their own cars safe. Can you stop your 
car within thirty feet when driving 
twenty miles an hour? If not, your 
brakes are below the minimum safety 
standard and need adjustment. Even 
if they meet this test, are your brakes 
properly equalized? The most power- 
ful brakes may be worse than useless 
if their unequal action pulls a car into 
a skid. 

Motor-vehicle inspectors warn you to 
make immediate adjustments if there is 
more than two or three inches of play 
in your steering gear. If the steering 
knuckles are worn, replace them. If you 
can wiggle the front wheels more than 
a quarter of an inch by shaking them 
with your hands, they should be tight 
ened. If they “toe in’ more than one 
eighth of an inch, you’re headed for 
trouble. 

Delicate photo-electric apparatus 

ee i St checks the lights of New Jersey motor 
WHEEL PLAY at the front tire treads is limited to a quarter inch. While the ends of ists, but you can make sure your ow? 
the car are jacked up, tests are made of shackles, exhaust, and other near-by parts lights are safe for night driving by 4 


WHEEL ALIGNMENT. As a car 
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HEADLIGHTS are given the 
third degree by this testing 
machine, on which "electric 
eyes’ gauge the intensity 
and focus of the beam from 
each lamp. You can make 
a similar test of your own 
car's headlights by laying 
out lines on a blank house 
or garage wall and throwing 
the lights upon it to see 
how the beams are directed 


Motorists waiting their turn at one of the New Jersey testing 
stations. Owners must present cars once every six months for 
an inspection that covers everything from brakes to windshield 


By ARTHUR A. STUART 


few simple measurements. But first of all, do all 
your lights actually light? Many a gruesome 
nash-up has been traced to a one-eyed car. 
ne your headlights on the blank wall of your 
or garage and drive up until the lenses are 
tly twenty-five feet from the wall surface. 
a horizontal line on the wall at the precise 
of the centers of the lenses. Then adjust your 
hts so that the beams do not spread higher than 
nch nor lower than four inches from the line. 
beams aim more than five inches to the right 
t of the center lines of their respective lamps, 
they should be centered. And while you’re at it, 
check the focus of both lights, test bulb connec- 
tions, and clean up the reflectors. 
Most of the adjustments needed to make the 
verage car safe, inspectors say, can often be made 
e motorist himself. Periodic check-ups take 
time, and they may save a life. 


CLEAN BILL OF HEALTH. If a car passes the test, a 
ilcomania sticker is attached to the windshield, 
telling date of the examination and when another is due 


i tte, 
1g a thle Bie Ps 


™* - ; Weg Go - $65 
Co iy: Ae 


BRAKES. When an automobile is driven onto the plates of this machine, 
and brakes are applied, the braking effort of each wheel is registered 
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Parachute-Jumping Nurses 


BRING FIRST AID FROM THE SKY 


This nurse was a 
little timid the 
first time, so an 
instructor made 
the jump with her 


A field hospital, 
complete with a 
stretcher, tent, 
and medical sup- 
plies, all dropped 
from airplanes 


A recruit for the 
French parachute 
nursing corps be- 
ginning her train- 
ing by leaping 
from a practice 
tower. The para- 
chute is guided 
by steel cables 


At the right, an 
expert is showing 
a group of volun- 
teers how a para- 
chute is folded 
and what makes it 
work. This is an 
important part of 
their preparation 


ORE than 200 Frenchwomen |! 

enlisted in a newly formed p: 

chute corps, to bring help fr 

the air to injured mountain cli: 
ers and victims of air crashes and flo 
Besides these peacetime activities, they wi 
be ready to perform invaluable services as 
nurses in case of war. Dropped from sp« 
ing planes, they will care for the wounde 
among isolated troops. 

Recruits are given a comprehensive train- 
ing including a thorough grounding in firs 
aid and emergency medical treatment. 
Meanwhile, they accustom themselves to 
the novel sensation of parachuting to their 
destination—first with captive parachutes 
arranged to descend on controlled cables 
from high towers, and finally with real 
‘chutes from airplanes. 

Lightweight stretchers and operating ta- 
bles, and speedily erected tents, have been 
designed especially for the use of members 
of the parachute corps and are carried with 
them when they leap to earth on their er- 
rands of mercy. 


Her parachute strapped on 
her back, this member of the 
corps is ready to rush aid 
to injured persons anywhere 
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Big Rotating Towers 
Aim Radio Signals 


GIANT radio towers that can be turned on 
their mountings to aim radio signals in any de- 
sired direction have recently been completed for 
short-wave station PCY in Holland. Mounted 
on wheels that roll along circular tracks, the 
200-foot towers support the station’s special 
directional-antenna wires and allow them to be 
adjusted to any point on the compass to pro- 
duce a directional effect similar to that obtained 
with the common type of loop antenna em- 
ployed by aircraft. 


6 A Awe ee Os Ee 


Rake Resembles Lawn Mower 


OPERATED like a lawn mower, an ingenious 
English device speeds up the work of raking a 
lawn. The mechanical rake has adjustable 
spring-steel fingers spaced along a metal frame- 
work that is rolled over the grass. 






This mechanical rake is 
pushed across the lawn on 
its rubber-tired wheels 
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Towers of a new Dutch short-wave radio station. They revolve on a circular track 





Cartridge Starts Gasoline-Driven Turbine 


AN EXPLOSION from a powder car-_ bers, where it is ignited by spark plugs 
tridge starts a new gasoline-driven tur- that fire twice for each revolution of 
bine engine now manufactured as an the turbine blades. The new engine, 
efficient power plant for boats. Devel- weighing about 400 pounds, can also be 
oping from 100 to 125 horsepower, the adapted for use in aircraft. It has an 
marine engine employs two carburetors’ internal water-cooling system. 
to feed gasoline vapor to eight cham- 








Wr blotter in 
use, and shaped 
hold of metal 


Blotter Worn on Wrist 
Aids Letter Writers 


PED over the hand and worn like 


Powder cartridge 
being inserted in 


elet, a blotter that is strapped to _ its chamber to 
the wrist forms a handy accessory for ‘tr the engine A 
Persons who write with pen and ink. 
Curved to fit, the blotter is backed by v 


tho der strip of lightweight metal. The 
élasiic strap is adjustable so that it can 
5e tightened or loosened to fit wrists of 
“a ize. The blotter is specially useful 


Gasoline-driven 
marine turbine en- 
gine with its inven- 
ecutives who sign correspondence. tor, H. E. Dodge 
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This queer apparatus 
charts irregularities 
in the road as it is 
dragged slowly along 





A Liner in a Nutshell 


FITTING into a walnut shell, a diminu- 
tive reproduction of the French liner 
Normandie was one of the features of 
an exhibition of miniatures held in Bos- 
ton, Mass. Other oddities shown in the 
photograph above are a tiny book and 
a hazelnut containing 3,000 gold spoons. 
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Loring A. Wood, of Portland, Ore., beside his 
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Road Tester 
Maps Bumps 
in Highways 


MOUNTED on nine- 
teen rubber-tired 
wheels connected to a 
metal instrument box, 
the odd machine shown 
in the photograph at 
the left is used by 
highway authorities to 
check and chart irreg- 
ularities in the sur- 
faces of roads. In the 
instrument box, graph 
paper on a revolving 
drum is marked by an 
inked stylus to record 
bumps and depressions 
as the apparatus is 
drawn along a road, 


Midget Outboard Has Motor Under Water 


DESIGNED for trolling use by anglers, 
a midget outboard motor just intro- 
duced has its cylinder and all moving 
parts under water, so that no special 
cooling system is needed. The light- 
weight engine employs a 1 1/16-inch 


spark plug of the type commonly 
employed in model-airplane motors. To- 
gether with the carburetor, the diminu- 
tive plug is incased in a water-tight 
housing just above the propeller, as 
shown in the photograph below. 





Diminutive spark plug being inserted in its water-tight housing on the shaft of the tiny outboard 


Big Ship Model Comes Apart 


OT i CO 
he eee ; . 

Sa BUILT by Loring A. Wood, of Portland, Ore., 4 
Sey e . 


jel twenty-five-foot, fully rigged model of the U.S.S. 


Constitution stands fourteen feet high and car- 


ries forty square yards of canvas. 


Intended for 


he exhibition, the model can be dismantled. 


Oval Thermometer 
Is Read Easily 


NOVEL 
the glass in a new 
clinical thermometer 
makes it easy toread. 
Being oval in shape, 


design of 











model of the famous " 


the thermometer fits 
comfortably under 
the tongue when in 
use, while the triple- 
lens construction 
serves to magnifythe 
column of mercury. 
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Sketch shows lens construction 
that magnifies mercury column 
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OMBINING many of the features of 
a trailer, tent, and small dwelling, a 
portable cottage designed for campers 


Portable Folding Cottage 
ls Hauled on Trailer 


Interior of the port- 
able home, with beds 
and other furniture 
in place. Below is 
seen the low trailer 
that transports it 


trailer, the mobile home has a heavy 
canvas roof stretched over rigid wall 
units made of treated plywood that are 


The cottage set up for use. A roof of heavy canvas is stretched over rigid 
wall units of plywood held together by aluminum-alloy structural members 


Another inside view, showing the stove, dining table, 
and glass door. Note the cozy, homelike appointments 













car, can accommodate not only the 
knocked-down twelve by sixteen-foot 
cottage but also a fourteen-foot out- 

























and vacationists is constructed in units held together withaluminum-alloystruc- board-motor boat and complete furnish- 
that can be assembled or dismantled in tural members. The trailer, built low ings for the rolling home. Details of 
a few hours. Hauled on a sixteen-foot enough to permit rear vision from the the mobile cottage are pictured above. 


Glass Boots Apply Suction and Pressure 





GLASS BOOTS of a new type stimulate 

d the circulation of blood by subjecting 
each leg alternately to air pressure and 

t to partial vacuum. Used in the treat- 
ment of hardening of the arteries and 


other circulatory ailments, the device 
has a compact electrically operated 
pump that automatically raises and 
lowers the pressure within air-tight 
cases fitted over the patient’s legs. 
This alternating feature is said to 
provide a compensating action on the 
flow of blood and eliminate the pos- 
sibility of overloading the heart. 












Chute for Coal Delivery 
Ends Noise and Dust 


NOISELESS and dustless delivery of coal 
from trucks into home bins is made possi- 
ble by a device invented by R. E. Wall, of 
Winston-Salem, N. C. Operated by the 
truck motor, one conveyor belt feeds coal 
to a chute, where a second belt carries it 
down to the bin. Hot oil vapor automatical- 
ly sprayed on the coal lays the dust. 




















A patient receiving treatment with a glass boot on 
each leg. Alternate suction and pressure stimulate 
circulation to relieve hardening of the arteries 
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Surfboard Sailing Is Novel Sport % “ “sf 





| 0 
SURFBOARD sailing, a new sport devised by Tom if 
Blake, American surfboard expert, offers new thrills 
for water-sports enthusiasts. As seen in the photo- 
graphs at the right, a triangular, lateen-type sail 
stretched between two spars is pivoted to a vertical 
mast. The latter is set into a wooden support that is 
fastened to the center of the surfboard. Lying prone 
along the stern, the rider steers the odd craft by . 7 
changing the position of the sail. : ro * . og & 4 
° wi fe J mr Are y 
Dogs Make Bow on Radio | eae ca 
2 J i ing ¢ 
IN A radio broadcast over a nation-wide hook-up, , j Pa “s bel v 
two dogs owned and trained by Mrs. Hilda Lenhart of Fe 
3altimore, Md., startled listeners by “talking.’’ Under 
the guidance of their owner, the animals emitted con- 
trolled grunts and barks that simulated to a remark- 
able degree the sounds of simple words. 
- 
' : : stru 
Mas ; lubt 
Surfboard equipped with a sail. In actual use, the rider lies prone along 
Mrs. Hilda Lenhart, of Baltimore, Md., and her talking dogs the stern and steers the craft by means of the sail, as seen in the inset y) | 
Lawn Conditioner Keeps Soil Porous 
LAWN soil is kept porous with is pushed over the grass, the frame . roe | 2 3 
a novel machine developed in Eng- rotates, thus driving in the spikes ; prot 
land. Mounted on a rubber roller, a to puncture the ground for circula- ; mor 
square frame has rows of steel tion of air and water. The device ‘" film 
spikes on each side. As the machine is shown in use in the picture below. ( vert 
pou 
4 ! 
aes 


On 


mS 


f | Special Back for Camera 6 
hig Nas gpa! Gives More Exposures 


* oe — ee OWNERS of cameras of a popular size and 
eR a aE : Spikes on this odd make can take eleven pictures on a six-exposure 7 
? ty nats ini lawn machine make roll of film, by installing a novel camera back 
aa holes in the soil 
: to admit moisture 


just marketed. A metal mask, slipped inside the ti 
; camera, frames a picture area smaller than 

and air. At left, ; : . 

the frame has been Ormal. The film is wound until a number ap- 8 

raised to put the pears in the first of two windows in the new 

weight on a roller back. When the picture is snapped, the film 1s to 

wound until the same number appears in the Wi 

second window, when another shot may be taken. oh 
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Are you well posted in scientific and mechan- 
ica! lore? Test yourself with this entertain- 
ing quiz. Each of the twenty-five questions 
below has only one correct answer. Jot down 






] fo open his parachute, an aviator 

pulls the (a) cable release (b) draw- 
string (c) rip cord (d) BX cable (e) 
lubber’s line (f) slip rings. 


Every motor car should be provided 
vith (a) oil drums (b) snare drums 
(c) brake drums (d) signal drums. 


Nitrogen fixation’’ means (a) an 

ibnormal, uncontrollable craving for 
protein foods (b) the use of an am- 
monia fixing bath for photographic 
films and prints (c) the process of con- 
verting the nitrogen of the air into com- 
pounds for fertilizers and explosives. 


4 \ commonly used unit of heat is ab- 

breviated (a) S.O.S. (b) Q.E.D. (c) 

T.N.T.. (@) RiP. (eo) BPD. (f) RP. 
F.0.B. 


he most recently discovered major 
inet of the solar system has been 
named (a) Andromeda (b) Jupiter (c) 
Eros (d) Sagittarius (e) Pluto. 


5 


6 u should use nothing but insulated 

ire for (a) the heating element of 
a toaster (b) a radio antenna (c) a 
bri ze-lamp cord (d) a trolley wire. 


7 1 important part of a submarine 
its (a) water tower (b) conning 
r (c) switch tower (d) shot tower. 


8 you are excessively troubled with 

lds and sore throats, you may need 
to part with your (a) appendix (b) 
Wiscom teeth (c) tonsils (d) medulla 
oblongata. 
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WHAT 


‘ the letter corresponding to what you believe 


to be the correct answer in each, and then 
compare your results with the list on page 130 
and add up your points to determine your score 


THE HECK DO 
YOU CALL THIS THING ? 





9 You are likely to find oil in geo- 

logical formations called (a) foot 
faults (b) varicose veins (c) salt domes 
(d) Heaviside layers. 


10 Squirrel-cage motors are run by 
(a) electricity (b) steam (c) 
gasoline (d) squirrels. 


1] A three-point landing is (a) a 

military maneuver for outflank- 
ing an enemy ashore (b) a good way 
to bring down a plane (c) an archi- 
tectural feature employed in long stair- 
cases (d) a boat dock built in the form 
of a triangle. 


12 Sound will not travel through (a) 
water (b) air (c) metal (d) a 
vacuum. 


] The places on a doorbell battery 

where you connect the wires are 
known as (a) magnetic poles (b) con- 
necting rods (c) binding posts (d) 
jackscrews. 


14 A peccary travels on (a) endless 

treads (b) rails (c) four legs (d) 
pneumatic tires (e) wings (f) skatelike 
runners. 


15 Carpenters use (a) least squares 
(b) try-squares (c) hollow squares 
(d) magic squares. 


16 Dakin’s solution (a) solves the 

age-old problem of squaring the 
circle (b) disinfects wounds (c) is a 
fine-grain developer for miniature- 
camera films. 


] Hot-water 


18 A poisonous, 





house 


systems for 

heating require (a) a watermark 
detector (b) a Tesla coil (c) floodgates 
(d) an expansion tank (e) thermionic 
valves. 





orange-and-black 

lizard of the southwestern United 
States is called the (a) Frankenstein 
monster (b) green-eyed monster (c) 
Gila monster. 





] A dado is (a) a large extinct bird 

of the island of Mauritius (b) a 
rectangular groove in a board (c) a 
farm building for storing and preserv- 
ing green fodder. 





20 We usually do our figuring with 

(a) atomic numbers (b) Lissa- 
jous figures (c) Arabic numerals (d) 
an abacus. 


21 To make an electric eye, you 
would need a (a) electrolytic cell 
(b) Kerr cell (c) photo-electric cell. 


2? Botulism is the name for (a) 

weird, mystical rites practised by 
natives of Haiti (b) a system to speed 
up factory production (c) food poison- 
ing caused by one of the deadliest 
germs known to science. 


23 Leaf springs are used in (a) beds 
(b) automobiles (c) watches (d) 
springboards. 


2A “Right ascension” is a term em- 

ployed by (a) architects (b) bal- 
loonists (c) mountain climbers (d) 
astronomers. 


25 If you have developed a new kind 

of flower or vegetable, you can 
now (a) patent it (b) join the Caterpil- 
lar Club (c) get a license to practice 
horticulture (d) insert your name in 
“Who’s Who.” 


= 
ry 
Ge. 


Can you recognize these useful mechan- 
ical movements? Try to label the pictures 
from the list below. Answers on page 130 



















































cam bell crank ratchet wheel worm drive 
universal joint bevel gears Scotch yoke 
rack and pinion eccentric Geneva wheel 











































Un-Natural History. cus tlaces 





FOR STRIPPING MEAT OFF BONES, 
THE LION HAS A COARSE RASP 
OF A TONGUE, SO ROUGH THAT 
iT WILL BREAK THE SKIN 
OF A MAN / 


THE FROG HASA TONGUE LIKE A 
STICKY RUBBER SLING, WHICH IS 
ROOTED IN THE FRONT OF THE MOUTH 
AND SHOOTS OUT WHEN AN INSECT 
COMES INTO RANGE. AT REST, 

THE TONGUE POINTS BACK 

INTO THE THROAT ? 


MANY FISHES HAVE 
NO TONGUES AT ALL, 
OR IMPERFECT ONES 
WITH NO MUSCLES 
TO STRETCH OR 
RETRACT THEM/ 














THE WOODPECKER HAS 
A SHARP TONGUE IN HIS 
HEAD --- NOT FOR SCOLD- 
ING, BUT TO SPEAR 
BORERS AND DRAW THEM 
OUT OF HOLES IN TREES? 


MOTHER NATURE HAS 
EQUIPPED HER CREATURES 
WITH AN ALMOST ENDLESS 
VARIETY OF TONGUES f 
THE HUMMING BIRD’S, 
FOR INSTANCE, !S 
DOUBLE-BARRELED --- 
TWO THREADLIKE 
TUBES PLACED SIDE 
BY SIDE AND USED AS 
SIPHONS TO SUCK NECTAR 
FROM FLOWERS! 


A HANDY GRASPING TOOL 

iS THE TONGUE OF THE 

GIRAFFE! it CAN GE 
STRETCHED OUT LONG AND 

THIN TO CURL AROUND 

LOFTY TREE BRANCHES, 

OR MADE SHORT 

AND THICK FOR 

RETRACTING? 


LIKE A RADIO 
ANNOUNCER, THE 
ANTEATER EARNS 
HIS LIVING WITH HIS 
TONGUE! THE THIN, & 
TAPERING GADGET, ® 
EIGHT OR NINE 
INCHES LONG AND 





AS STICKY AS 

FLY PAPER, 15 

DESIGNED FOR 

PROBING ANT HILLS 

AND CAPTURING 
ANTS? 


ROUGH TONGUES RUN 
IN THE CAT FAMILY-- 
EVEN THE HOUSE PUSS 
HAS ONE? 
KiTTY'’S TONGUE ALSO 
RESEMBLES THAT OF 
THE LION AND TIGER 
IN FORMING A CUP 
TO SCOOP UP LIQuID 

IN DRINKING? 


SNAKES ARE GELIEVED 
TO HEAR THROUGH 
THEIR FORKED TONGUES, 
WHICH COME OUT OF 
THEIR SHEATHS AND 
SERVE AS FEELERS. 
THEY ARE KNOWN TO BE 
VERY SENSITIVE TO 
SOUND VIBRATIONS/ 


PARROTS ARE THICK- 
TONGUED/ WHEN HUMANS 
ARE THAT WAY, THEY CANT 
TALK WELL, BUT IT DOESN’T 
BOTHER PoLLY/ THE 
TONGUE 1S VERY NIMBLE 
--- HANDY FOR EATING 
AND IN MANY OTHER WAYS! 
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Rocket Ride Is New Planetarium Exhibit 


}OCKETING through space at lightning <a 
RR speeds, encircling the moon, streaking y 

ist planets, racing with a comet—these e 

some of the startling sensations prom- 
i visitors to an ingenious planetarium 
unned for an international exposition. 
Outside the domed structure, visitors enter 

steel rocket ship fitted with circular 


Planetatium ~~ 






























MOTION PICTURES ~-\ 

PROJECTED ON DOME \ 

- : ee \ 

GIVE ILLUSION OF \ 
WHIZZING PAST \ 


a STARS AND 
windows. Wheeled through an arched door- PLANETS \ 
way, the space ship glides onto a steel turn- \ 
table where it is tipped upward, pointing \ 
into the heavens pictured on the inside of \ 
the planetarium dome. As chemical vapor CARRIAGE TILTS 
illuminated by colored lights roars out of ROCKET FOR \ 
‘ IMAGINARY JOURNEY } 


xhaust vents at the rear of the ship, spe- 
cially ‘prepared motion pictures are pro- 
jected onto the circular ceil- 
ing to give the effect of 
speeding through space on 


THROUGH SPACE 


. <tehielet VIEWS SHOW 
a w hirlwind tour of the ROCKET SHIR el 
universe. BEFORE ANDS = 


AFTER ENTERING 


NE 


TURNTABLE 4 

FACES ROCKET IN 

OPPOSITE DIRECTION 

FOR RETURN TRIP 
— 











REVOLVING 


ee Motion pictures of stars and planets 
“— PLATFORM 


flashed on the inner surface of the 
huge dome give the illusion of a 
trip to the moon in a "space ship" 







OLORED CHEMICAL 
SIMULATES FIERY EXHAUST 





VAPOR 


Laboratory Tests Check Air-Conditioning Methods 


are wired to electric recording instruments that 
measure the sensitivity of the skin to varying air 
temperatures and humidities. In Pittsburgh, a 
laboratory subject sits with his feet in odd “ankle 
boxes” into which air of known temperature and 
humidity is blown through a duct. As electrical 
apparatus records skin temperature and other 
factors, the subject himself writes down his re- 
actions to the draft on his ankles by filling in a 
specially prepared chart. Through these tests, 
scientists hope to set up standards for the control 
of air-conditioning apparatus used in homes, of- 
fices, factories, and public buildings. 





















Testing subject's fin- 
ger tips and toes for 
reaction to moist air 







fT 4 “Ty 


ye ee 







His feet in air-conditioned boxes, this man is 
cording his reactions to drafts on his ankles 





H|' )W does the body react to changes 
in the temperature, humidity, and 
movement of the air? To determine 
the physiological reaction of the body 
S surrounding atmosphere, scien- 
Usts in Pittsburgh, Pa., and Chicago, 
Ill. are conducting a series of novel air- 
conditioning tests on human subjects. 
he University of Illinois school of 
‘ me icine, “exploring buttons” attached 
’ to six different parts of a subject’s body 
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COOKER TOP LIFTS OR TILTS. Among the un 
usual features of a new all-purpose electric cooke: 
is a special lid hinge that allows the top to b: 
either tilted back or lifted as illustrated below 


FLOATING THERMOMETER. Dropped 
into deep fat or any other liquid on 
the stove, this floating metal sphere 
indicates the temperature by the read- 
ing that appears 
on the uppermost 
side. It is avail- 
able in several tem- 
perature ranges 


DUMB-BELL SHAKER. Salt and pep- 
per occupy opposite ends of the shaker 
below, made of transparent material 


CHAIR BECOMES A BED. A comfort- 
able chair by day, the piece of furni- 
ture at the right opens to form a bed 
for an overnight guest, as seen below 








COFFEE MILI. 


The electric mill be- 
low , Sen coffee to 
any fineness desired 














STICKERS 
HOLD HOOKS 
Pressed against the 
wall, stickers pro- 


vide hooks for hang- ; : se 
ing kitchen tools See ee — <i 








we 
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the Homemakec 


VEN-IN-ONE UTENSIL includes a roast- 
casserole, steam cooker, saucepan, col- 
jer, vegetable steamer, and double boiler 














DIVIDED STOVE TOP. A central service table 
between the pairs of burners on a new gas range 
ccommodates plates and utensils as pictured below 











SINK STRAINER. Installed in 
any sink drain, a new basket-type 
strainer can be removed for clean- 
ing, without soiling the fingers. 
It also serves as a sink stopper 


T OF PITCHERS. Spouts and 
les of these pitchers are 
Jesigned that the five sizes 
nside one another compactly 





JUICE SERVERS. For serving 
orange or tomato juice, crystal 
containers shaped like fruit are 
filled by means of a funnel. Juice 
is sipped through glass stems 
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S JOE CLARK walked into the 
small office that adjoined the 
Model Garage repair shop, 
early one Monday morning, he 

spied Gus Wilson, his partner, working 
at the desk. Almost hidden by piles of 
papers and letters, the gray-haired me- 
chanic was busily adding up a long 
column of figures. 

“Now let’s see,’’ Gus was muttering 
to himself. ‘“‘Twelve and eighteen make 
thirty, plus six is thirty-six, plus four- 
teen is fifty.” 

“What in blazes are you doing, figur- 
ing out your income tax?” interrupted 
Joe. 

“Might as well be,”’ replied Gus look- 
ing up from his work. “I’m trying to 
figure out what part of an automobile 
causes the most trouble.” 

“What brought that up?” asked Joe, 
scratching his head. 

Gus jerked his thumb in the direction 
of the piles of papers that cluttered the 
desk. ‘‘Answers to that contest Martin 
Bunn ran in POPULAR SCIENCE MONTHLY 
back in January. Folks from all over 
the world have written in telling me 
about their mysterious car troubles and 
how they fixed them. I’ve been reading 
them over and trying to figure out what 















































Mysterious 
Car Troubles 


PRIZE WINNERS 









In the January 1938 issue of Popular 
Science Monthly, Martin Bunn invited 
readers to send in letters telling about 
the most mysterious car trouble they've 
ever had and how they solved it. 
Many readers submitted unusually 
fine letters. In the opinion of the judges, 
1. O. Keski of Butte, Mont., submitted 
the best letter and was awarded the 
first prize of $50. The six other prizes 
were awarded as follows: 


SECOND PRIZE, $25 
Thomas H. Larocque, West Warwick, R. I. 


THIRD PRIZE, $5 
A. C. Roe, Wilkinsburg, Pa. 


FOURTH PRIZE, $5 
George Magee, Fullerton, Calif. 
FIFTH PRIZE, $5 
Stuart Golding, Rockford, Ill. 


SIXTH PRIZE, $5 
Carl A. Roush, Cherokee, Okla. 


SEVENTH PRIZE, $5 
Grant O. Loader, Newcomerstown, Ohio 































HONORABLE MENTION 
H. W. Baer, Buffalo, N. Y.; Joseph M. 


Ciark, Staten Island, N. Y.; E. H. Arford, 
Aledo, ill.; H. E. Huey, Shelby, Mich. 

















Gus Judges A Contest 


By 
MARTIN BUNN 


variety of trouble pops up most often.” 

“Running out of gas, probably,” put 
in Joe. 

“Nope. Guess again. It’s the distrib- 
utor, with the ignition wiring running 
a second. Then comes the carburetor, 
with dirt in the gas tank and battery 
trouble trailing close behind.” 

“What causes the least trouble?” 
asked Joe. 

“Wasps,” replied Gus with a grin. 

“Wasps?” repeated Joe. “How the 
devil can wasps cause car troubles?” 

Gus dug down to the bottom of one of 
the large piles of letters. “This letter 
comes from a fellow way out in the 
middle west,’’ he said, settling back in 
his chair as Joe perched himself on the 


"Listen to what he has to say in the 
last paragraph,"’ said Gus, holding 
up the letter so that Joe could see it 








edge of the desk. ‘“He’d always had a 
yen to do his own repair jobs and one 
summer a few years back he figured 
he’d give the motor in his bus a thor- 
ough going-over. 

“Tt took him a couple of weeks to do 
the job, and when he did finish, the 
blamed car ran worse than it did before. 
Had funny symptoms. Percolated fine 
at idling speeds, but nothing he could 
do would coax it over twenty miles an 
hour. 

“Thinking he’d probably pulled a 
boner somewhere, he took the car to a 
garage. The mechanic there couldn't 
fix it, so he took it to another, and finally 
to a third. They tested the carburetor, 
the timing, the ignition—everything 
checked, but no one could wheedle any 
speed out of the blamed bus.” 

“What was (Continued on page 128) 
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Designed for easy transportation, this boat is 9 ft. 8 in. long, weighs only 60 Ib., and can be rowed or driven by a small outboard motor 


New Sectional Boat 


BUILT IN TWO PARTS THAT NEST TOGETHER 


















OR portability, ease of construction, and low By 

cost, you will find it hard to equal this new sec- 

tional rowboat. It is unexcelled for all-around WILLARD 

use, either with oars or a small outboard motor. 
Sixty pounds in weight, it may be carried on top or G RANDA LL 
it the back of a car or even on the running board if ; 
necessary. In some automobiles it will fit inside the from a design by 
rear luggage compartment, and it is ideal for those 
who make extended trips with a house trailer. BR U C EN. 

The boat consists of two all-wood sections, each * RAN DA LL 


ertight so that it will float by itself. When the 
ward section is removed by 
istening two thumb screws, 
it placed inside the rear sec- 
\ The nested boat then occu- 
a space 64 by 41 by 15 in. 
ssembled, the overall length 
he boat is 9 ft. 8 in.; the 
m, 3 ft. 5 in.—a size suffi- 
to carry three heavy per- 
The draft is only about 2 
With a light load, the boat 
s very easily, and it may be 
with lightweight outboards 

» 4 hp. 
iis small sectional craft has 
ral advantages over the or- 
ry type of homemade fold- 
canvas boat. There is no 
ht in the entire boat that 
not add to the strength; 
no metal or canvas work is 
recuired to give the amateur 
blesome or expensive prob- 


~~ The forward section is 
packed inside the other 
for carrying the boat on 
car or trailer. Even the 
heavier section may be 
handled easily by one man 
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lems. Each section may be lifted and 








The nested boat may be carried conven- 


iently on the back of a trailer. 


carried separately, and one man can 
easily handle the heavier section alone. 

The cost will range from $12 to $18, 
depending on grade of materials select- 
ed and local lumber prices. The weight 
will depend on the kind and thickness of 
lumber used. A considerable selection 
is given in the list of materials. Cedar 


The framework is 
assembled upside 
down. Here the 
bottom battens are 
being fastened par- 
allel to the keel 
and 6 in. apart 





It even fits 


in the luggage compartment of some cars 
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SEAT 


\ 


BULKHEAD 


\@\ BULKHEAD FRAMES 
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FRAME 














— 
ball 


Cross Section at Station*2 


Cross Section at Station *5 


makes the most satisfactory planking 
for any light boat. By using cedar 
throughout with 4-in. planking and 1.- 
in. framework, the boat can be built to 
weigh as little as 60 lb. complete, 
which case the forward section woul 
weigh about 22 lb. and the rear section 
38 lb. A very strong and serviceable 
boat can be made by using spruce bat- 
tens and 14-in. spruce framework with 
5/16-in. cedar planking, making the 
complete boat weigh about 75 lb. Most 
of the other materials listed are heavier 
than spruce or cedar. 

The boat may be built all in one piece 
if desired. In this case a regular frame 
is substituted for the bulkheads at sta- 
tions Nos. 4 and 5, and the planks, bat- 
tens, keels, and chines run the full 
length of the boat; the knees at station 
No. 3 can be omitted, and only two 


Each of the frames rests in 
a notch in the form 


SIDE _ 
FRAMES ~~ 


INNER 
4aae 
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_ SIDE 
FRAMES . 


FLOOR BOARD 


: oe 
TRANSOM ee 
FRAMES 
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Cr055 Section at Transom 
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yr boards are used. A simplified con- 
ruction thus results, and the weight is 
luced about 5 Ib. 
Before starting construction, draw full- 
e patterns of the frames, bulkheads, and 
insom on wrapping paper, following the 
asurements given in the drawings. The 
asurements in the table of offsets are to 
e outside of %-in. planking, and it is not 
essary to use them at all unless you 
sh to draw the entire boat full size be- 
re making the patterns. 
Lay the frame stock over the patterns, 
mark, and cut to shape; then fasten the 
rame pieces together over the patterns. 
The frames may be fastened at the joints 
th 1-in. No. 8 flathead screws, with 114- 
No. 10 machine screws, or with copper 
ets. Allow enough space for the chine 
notches and for the beveling of the for- 
ward frames. 
The transom planking should be screwed 
the transom frames and inside motor 
ck with %-in. No. 6 screws spaced 2 or 
} in. apart. Coat the surfaces with marine 
glue before fastening. Secure the bulkhead 
planking to the bulkhead frames in the 
me manner. Use planks of 6-in. width 
‘ the bulkheads, and one 6-in. and an- 
other 8-in. for the transom, covering the 
eam later with battens on the inside. The 
outside motor block should be fastened 
th 114,-in. No. 7 screws. 
Next nail temporary pieces across the 
p of the side frames and mark the center 
» on them and on the bottom frames 
m the patterns. Also mark the center 
ne on the transom and bulkheads. The 
stem will be made from two pieces of the 

















At stations Nos. 4 and 5, 
where the sections join, 
notches are cut for battens 
into the bulkhead frames but 
not in the planking. Below, 
clamp a batten in place to 
get true curves and bevels 
before cutting chine notches 














1952 _ -— 
} 
@) a 
= 
| 


! 














{8° — 


19%. 















































| 





- Table of Of freta: 
DIMENSIONS (INCHES AND EIGHTHS) TO OUTSIDE OF 3 
STATION] O | 1 | [4-56] 7 
; BREADT 
44: 
CHINE 
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CHINE | \2 
SHEER | 14 
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The side battens, being so far above the water line, may be notched right 
through the bulkheads and applied in one piece. There is a distinct ad- 
vantage in doing this because it helps obtain a true curve for the sides 


LIST 


} 
/ 


transom 3 
bulkhe id 
ICS ind 
eat and tra 
brace 
Floor boards, 
seats, and 
iotor block 
Rear seat and 
tem knee 
Half-round 
moldir ; 


Not! Material 
Flathead brass, 
plated 


pl crew 


ros 
l 
l 


OFM 


"No 


, No. LI 
” No. 7 o 


nachine bolts 


| 


ATERIALS 


, Ccypre spruce 


nd 


ted in ordet { preference 


galvanized, or cadmium 
as follows 

6: 2 gross 1” No. 6 
. No 7 5 doz ing No. ‘ 
l doz ° No. I 


il-head brass screws. 


gal. marine paint. 
cott llannelette. 


, red- 
ale 


with wing nuts 








frame material, the outside piece being 
screwed on after the boat is planked. 
Cut the stem knee from %-in. stock and 
screw the inside stem to it with 2-in. 
No. 10 screws. Cut notches for the keel 
in all the bottom frames at the exact 
center, and also in the bulkhead frames 
and transom frames, but not into the 
bulkheads or transom planking. 

The boat should be built upside down 
on framework supported from the floor 
or from two timbers, as shown in the 
photographs. The essential part of the 
tramework is the keel form on which 
the frames, transom, bulkheads, stem 
knee, and keels will rest. Cut the keel 
form from a 1 by 8 in. by 10-ft. plank 
according to the measurements given in 
the drawings. Cut notches where the 
frames and bulkheads will rest. They 
should be deep enough so that each keel 
notch will be flush with the top edge of 
the keel form. Nail uprights to the keel 
form at stations Nos. 1, 2, 3, 6, 7, 8, and 
9, and set the form up and brace it at 


Because of its lightness and shallow 
draft, the boat is very easy to row 





The transom, bulkheads, stem, chines, and all 
the frames must be beveled and carefully trued 
up so that the planking will fit with accuracy 


a convenient height for working. The 
uprights must be perfectly plumb and 
at right angles to the keel form. 

The inside keels, stem, stem knee, and 
transom can now be set up. Screw the 
keel to the stem knee, frames, transom 
frame, and bulkhead frames with 1- 
in. No. 7 screws. Notches for the chines 
and sheer battens can next be cut into 
the frames, stem, transom frame, and 
bulkhead frames. First clamp a batten 
in place to make sure of getting a true 
curve and the proper bevels at the chine 
and sheer lines. The chines and battens 
should be cut down a little where they 
are notched into the stem, as too deep 
notches would weaken the stem. The 
side battens may be notched through 
the bulkhead and put on in one piece; 
this will aid in giving a true curve to 
the sides. No notches, however, should 
be cut in the bulkhead or transom 
planking, except above the water line. 

Screw the chines and sheer battens to 
the stem, frames, transom frame, and 
bulkhead frames with 1%%-in. No. 7 
screws. Clamp them in position before 
fastening, to make sure that they are in 
a true curve. 

Now notches may be cut for the other 
battens. The bottom battens should be 
spaced 6 in. apart, parallel to the 
keel, and so placed that the center 
of each batten covers exactly a 
seam in the planking. All the 
planking can be 6 in. wide except 
the outside plank of the rear sec- 
tion, which will have to be cut 
from an 8-in. piece. Fasten the 
battens in place with 1144-in. No. 
7 screws. 

If very light planking is to be 
used, it will be advisable to use 
narrower planks and more bat- 
tens. Some weight may also be 
saved by using 5/16 or 4 in. by 
114-in. cedar battens (except for 
the keels, chines, and sheer bat- 
ten) and fastening the planking 
to the battens with copper clinch 
nails or rivets instead of screws. 

(TO BE CONCLUDED) 
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Easter Eggs Striped While Revolving on a Phonograph Turntable 


FTER watching a man in a store 
window stripe Easter eggs by 
holding them in a slowly turning lathe 
and painting them with a brush, my son 
onceived the idea of revolving the eggs 
yn a phonograph turntable, as shown 
at the right. 

A strip of thick paper about % by 6 
n. is formed into a band about 1 in. in 
iiameter and fastened with paste. This 
ollar is then centered over the end of 
the turntable, and the egg placed ver- 
tically on top. Ordinary water colors 
upplied with a No. 6 or 8 water-color 
rush are suitable for striping the eggs. 
The turntable is run at a slow speed. 

Grown-ups as well as children find 
enjoyment in striping the eggs, and it 
s surprising how many beautiful de- 
signs can be turned out in a very short 
time.—GEORGE A. CHATTERTON. 


A flame can be applied 
directly to the tray to 
melt the tin, and a sol- 
Jering iron distributes it 





The egg is supported over the center of the turntable by a collar made from a paper strip 


| 
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How to Recoat Worn Tin Kitchen Utensils 


OLD kitchen utensils and refrigerator 
e-cube trays of the type made of copper 
r other metal and heavily coated with 
tin become worn in time so that the base 
metal is exposed. They can usually be 
retinned without difficulty by using pure 
lock tin (not tin-lead solder). The ex- 
imples shown above are trays from a 
1927 mechanical refrigerator. 

Clean the utensils thoroughly with 
emery cloth before attempting to ap- 


Reenforcing Tips 
of Iron Chair 


RUBBER tips that slip on 
‘legs of iron chairs and 
ols will last much longer, 

the edge of the iron 
1 not cut through and 
mage the floor or lino- 
im, if a round metal plate 
inserted between leg and 
ber. A washer of the 
rrect size can be found in 
st cases, but sometimes 
me-cent piece will serve the purpose. 
make a firmer job, the piece of metal 
n be soldered to the leg so it cannot 
p.—WILLY IDSTEIN. 


aa. 











ply the tin. Solid zinc chloride crystals 
should be used as a fiux. A Bunsen 
burner or a gasoline torch will serve to 
heat the tin lumps, which can be placed 
in the tray together with solid zinc 
chloride. The free flame of the burner 
or torch can also be used directly to 
heat the tray on the edges. A _ hot 
soldering iron, free from tinner’s solder, 
is then used to flow or sweat the tin on 
the surface.—R.W. 


Cutting Wooden Arcs 
with Little Waste 


WHEN segmental pieces of wood are 
required for the arc of a trellis, arbor, 
screen, or other curved work, consid- 


‘erable lumber can be saved by gluing 


the piece sawn from the inside of the 
arc to the opposite side of the board, as 
shown below. This will provide at least 
one extra piece.—HARRY ROSENBERG. 






2 PIECES 
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PIECE A” GLUED 
TO PIECE"B"TO 
PROVIDE 4 PIECES 


4 PIECES 


The piece sawn from the inside of the arc 
is glued to the opposite side of the board 


Soldering Iron Melts Battery Compound 


BY USING an electric soldering iron supplied with a re- 
flecting sheath, the compound around the cell tops of a 
storage battery can be easily removed when repairs are nec- 
essary. The sheath is made from a strip of tin the width of 


the bit head. A sheet 
of asbestos is applied 
over the outside of the 
strip after it has been 
shaped, and is fastened 
by crimping over the 
edges of the tin. The 
tool is moved along the 
outlines of each cell as 
shown. This method is 
safer than using a 
naked flame and much 
quicker.—W.C.W. 








A tin sheath is bent 
to fit an electric 
soldering iron and 
covered with asbes- 
tos. This deflects heat 
down on the battery 
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WE HAVE CONSTRUCTION KITS FOR MANY SHIP MODELS. SEE PAGE 22. 73 








BEST IDEAS OF 
THE MONTH FOR 


Fretwork Legs and 





Gallery Railing 


Ornament This Small Table 


usual advantage in this occasional 
table, which has enough Chippendale 
lines about it to give it a place in any 
well-appointed home. 

Obtain the materials listed at the end 
of the article and prepare heavy paper 
patterns of all the odd-shaped parts. 
Cut parts A, B, C, and D with a jig 
saw or coping saw, smooth them with 
sandpaper, and assemble with the leg 
strips K as shown to form the four 
legs. Since the edges of the legs are 
slender square rods, lay pieces of heavier 
wood along each and use several small 
hand screws to provide uniform pres- 
sure when gluing the parts together. 
When dry, go over the legs with plane 
and sandpaper. (If preferred, one side 
of each leg can be jig-sawed from one 
piece as shown above.) Glue base blocks 
L and pine head blocks E in place. 


_ ase pi work appears to un- 


Vaselike Lamp Turned 
ce a MH 





TEMPLATE 











Make the side rails J, two 
814 in. and two 11% in. between 
the shoulders of the tenons. The 
tenons may be % by 1% in., 
and 1 in. long, cut flush on the 
rear side of the rail, or so the 
outside of the rail will be set 
back % in. from the outside of 
the leg when in place. The mor- 
tises in the legs must match the 
tenons, and the joints should fit 
snugly. 
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WITH LENGTH OF RAIL PARTS OF LEG 


Foros MOO sme, 








The drawings 
of the table, 
and details 
showing the 
built-up con- 
struction. At 
right, the fin- 
ished piece. 
Below, base 
block used at 
bottom of leg 


ry 
etry - 





notched and fit- 
ted to each side 
at the bottom of 
the rails, the cor- 
ner joints being 
mitered. 

While the top 











may be (Contin- 
ued on page 115) 








LTHOUGH it resembles pottery, the 
A “vase” used for this highly decorative 
table lamp is made of wood. 

The handles, which are attached after th« 
lamp has been turned, are set into recesses, 
and these must be prepared at the time the 
stock is glued together. To insure a tight fit, 
it is advisable to work out the material for 
the handles at the same time. They are made 
from 1-in. thick wood, so in preparing thé 
stock for the vase, have the center layer o! 
the material 1 in. in thickness. Before the 
vase is turned, these recesses should be 
blocked up with extra pieces of stock. Do not, 
however, set the fillers in the stock at the 
time the material is glued together becaus¢ 
sufficient glue will be pressed out while clamp 
ing to hold the (Continued on page 107 
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ITH its top shaped like 
a ship’s wheel, this 
cmall smoking stand has a 
jistinctive nautical look. It 
may be made of maple or 
red gumwood. The latter is 
much easier to work, and 
will finish slightly darker 
than maple—-a richer, softer 
color. 

The 9-im. base and 8-in. top 
are faceplate turnings, 1 in. 
thick. Bore a 144-in. hole in 
the center of the base and 











three equally-spaced  1-in. 
holes at a 10-deg. angle to fit 
the legs. Note that the legs 
protrude up through the base 


and are rounded off. Around 
the edge of the top, mark off 
six equidistant centers where 
\,-in. holes are to be drilled, 
and in the underside bore a 
l-in. hole to a depth of %-in. 






































Now turn the legs, which 





may be varied in design to 

suit the taste. In turning the 

pedestal and the wheel han- 

dles, it is wise to cut a card- 

board stencil of the reverse outline of 
one side of the pattern. 


Finish the parts while revolving in 
the lathe. For this purpose, make a 
pad of several thicknesses of stiff cloth, 
being sure that there are no ends or 

B threads loose to catch in the revolving 
piece. Saturate the surface of the pad 
well with orange shellac, or, if you are 
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using red gumwood, you may prefer 
white shellac. Do not allow too much 
shellac to saturate the surfaces that 
are to be glued; in fact, the glue will 
stick much better if you take a shaving 
off these surfaces before assembling the 
parts. 

For the top of the stand, an effec- 
tive finish is a nautical print, cut to a 




















oodworking Projects 


Smoking Stand of sean s-Wheel Design 





Wood turners have their inning with this sturdy little 
smoking stand, for every part is a product of the lathe 


diameter of about 7 in. and coated on 
the back with white shellac. Lay it on 
the shellacked stand top and rub light- 
ly with a cloth until you can see that 
the shellac has become tacky. Then 
coat the entire top with a heavy coat 
of white shellac. When thoroughly dry, 
polish the surface with powdered rot- 
tenstone and oil.—W. J. GEE, JR. 


Child’s Sewing Cabinet Tells Story of Mary and Her Little Lamb 


ARY had a little lamb that followed her to school, but in 
this case the schoolhouse turns out to be a novel sewing 
cabinet for dolly’s dressmaker. 

The schoolhouse is of thin wood or plywood, and of course 
it must not be quite square because nursery-rhyme pictures 
are not made that way. The roof should be single-ply thin 
wood so that it will bend to the required curve. 
cleats on the underside of the lid will hold it in shape. 
lid is hinged on the side opposite the chimney, and the latter 
serves as a handle for raising it. 

For an extra touch, the grooves in the siding where the 
boards overlap, the planks of the door, the bricks in the 
chimney, and the tiles of the roof can be marked by hand or 
with cutters used in a high-speed flexible shaft. 

Mary and her lamb are cut from plywood, as is the side- 
walk. The curbing provides a good (Continued on page 115) 
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Little who like to sew will 
— an added incentive in this pic- 
vresque box, designed to hold sew- 
te materials. Spools of thread are 
“ig handy on four nails driven in- 
© the curbing along the sidewalk 
APRIL. j938 
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A wooden keg is cut down, covered with chicken netting, 
then with concrete and a layer of decorative-looking rocks 


Attractive Rock Collection 
Covers Large Flowerpot 


SMALL, attractive-looking rocks, such as 
you may have picked up on your rambles for 
the purpose of starting a geological collec- 
tion, can be put to a picturesque use by em- 
bedding them in what I call a “geological 
flowerpot” for the garden. The general method 
is illustrated in the photograph above, where 
all layers are shown. In the actual construc- When thoroughly hardened, apply a: 
tion, of course, the netting is entirely covered other layer of concrete from the bottom 

; with concrete before any rocks are put in up about 3 in. Push the rocks int 

Broken Bicycle Rolls place. this, and tamp them with the troweéd 
ona Skate Wheel Cut down a wooden nail keg or some other Scoop off any excess, and when the pet 
sturdy, barrel-shaped container to the size is completely girdled, come up anothe 

WHEN the front tire of a bicy- wanted and fill the bottom with concrete, 3 in. with a similar layer. 
cle will not hold air or the wheel leaving a drain hole. Around the outside, After completion, be sure to keep the 
itself is damaged, a roller skate nail some chicken netting, and let the staples flowerpot covered for three of four days 
may be strapped or tied to the’ protrude for additional reénforcement. Over with a wet sack. Excessive cement cal 


































rim as illustrated so that the bi- this, place a rich mixture of concrete—about be removed with a cold chisel. A color 
cycle can be pushed or even rid- 1part cement to 1% sand, and sufficient water less varnish may be applied when the 
den to a repair shop, if care is to give a rather stiff consistency. Roughen surface is completely dry to preserve 
taken.—R. D,. KERSHNER. the surface well and let the whole dry. the luster.—MARSHALL PERHAM. 


Old Vacuum Cleaner Cut Down in Size 
for Removing Dust in an Auto 


A DISCARDED vacuum cleaner, if hand cleaner to be kept in the garage for 


in reasonably good working con- cleaning the inside of the automobile, or it 
dition, can usually be converted can be used for cleaning furniture. 
without much work into a small The ends of the old cleaner are cut off with 


a hack saw where indicated by the dotted 
———— _ lines in the drawing, and the ends are closed 


















a eS eae with wood. The long handle and bracket are 
| removed, and a small handle, bent from flat 
REMOVE LONG steel bar, is tapped and bolted to the hous- 


- HANDLE AND 


me BRACKET ing. The dust bag is cut and sewn into a bag . . 
F aN about the size of a football. A switch is in- A Tumbling Clown Toy 
f sis > \y te serted in the cord as shown.—AXEL E. OGREN. for Small Children 





WOOD SCREWS 
(COUNTERSINK 


THE rolling-clown toy shown above 
has only seven parts, four of wood and 


\ HEADS) 
Ble, three of cardboard. By taking hold of 
re —~ the disk axle with thumb and finger 
ON- OF F Ms, \ both hands and spinning the disk, th 
LON. “A , clown can be made to roll back ane 
hy “ + i we forth on the incline several times before 
SEND CLOSE ENDS coming to a stop. If both end blocks 
= WiTH WOOD are made shorter, as suggested by dot 


ted lines at left, the disk will travel 4 
little farther. Paint the clown on the 
disk or use some other figures, if pre 
ferred, such as a dog running after ® 
cat.—IRWIN PFEIFER. 


The changes made inthe discarded 
cleaner. When remodeled as a 
small hand cleaner, it appears as 
at right and gives good service 
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Switches and Track Layouts 


FOR HO-GAUGE MODEL RAILWAYS 








—RUNNING RAIL 









By Harold V. Loose 


NCE you understand the gen- 
eral method of laying rails for 


MOVING. 
an HO-gauge model railroad 


SWITCH BLADE 2 





~ NOFCH IN RAIL 






>» ; 
Left, how a rail is ee TT 
: eo = II 
notched to receive . tx = N 

the switch blade 4 £ ike \\ 








as outlined in a preceding ar- 
ticle (P.S.M., Mar. ’38, p. 82), you are 


ready to consider the track switches. /_ cise 
These may be purchased, but building ihe 
them is fun, and not as complicated a 


as it seems. 

Two drawings for switches are given 
below. The first one looks quite realistic, 
but requires guard rails to be fitted op- 
posite the frog as shown. The writer if i 
uses a Slightly different type of switch, vy 5° 
as in the second drawing. It is not quite aN 
as realistic, but works better. The frog = 
is made in one piece with the blade and 
closes up when the switch is thrown, 
eliminating the possibility of derail- 
ment. Guard rails are not necessary, 
although they may be included for the 


sake of appearance, if desired. 

To build a switch, first make a full- 
size drawing on a big sheet of paper. 
The curvature of the rails should be 


of at least 2-ft. radius (preferably 
3-ft.), so devise a compass from a strip 
if wood, or use a length of string, a pin, 
and a pencil. 


When you have made the drawing, 
you can bend the parts to fit, then lay 
them down on the ties, checking them 
frequently with a track gauge. Specially wide tie strips are avail- 
able for switches, and when the switch is complete, the excess 


lengths are cut off to match the radius of the curved rail. If you 
intend to make several switches of the same size, it is helpful to 
build a jig such as was described previously (P.S.M., Oct. ’37, 
p. 187). Then the parts can be soldered to metal cross ties that 
will keep the parts in line. 

Note how the outer rails of the switch are notched to accommo- 
date the points of the blades. This is important to assure smooth 
running. The two parts of the frog point are filed to shape, then 
soldered together. A hand lever can be used to throw the switch, 
or you can buy or make an electric switch (Continued on page 103) 
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Ai _ sy The layout sketched above 
is superior to that shown 
4 in the first diagram below 
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The first diagram above is a typical beginner's layout, while 
the second one is a much simpler and more practicable design 
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Your Painting Questions 


ANSWERED BY RALPH G. WARING 


OR many years Mr. Waring, 

who is a research chemist 

and specification engineer 

of national reputation in the 
paint and varnish field, has been an- 
swering technical questions. His regular 
articles in this magazine give informa- 
tion on those subjects he has found to 
be most troublesome to amateur paint- 
ers, and this month he interrupts the 
series to answer seven questions of com- 
mon interest about which readers have 
recently asked advice. 


The living room and dining room of my 
© home is what is called “sponge-finish 

texture." | understand that it was made 
by forcing a wet sponge against the soft plas- 
ter before it set and then smoothing the sur- 
face somewhat with a celluloid triangle. The 
walls have been painted with water paint sev- 
eral times. This is a troublesome and messy job, 
and | should prefer wall paper. Every work- 
man who looks at the job has a different ver- 
sion of whether it is possible to paper over 
these walls or not. Some suggest replastering. 
What | want, of course, is a job that will last, 
at minimum expense. 

This stipple-coat plastering was a 

fairly expensive job, and it seems 
too bad to cover it up with paper. The 



























































A starch coat protects painted wall finish 


initial mistake was in the use of cold- 
water paint. Papering directly over the 
present coating would be unsatisfactory 
because of the multitude of small and 
large holes in the plaster. The paper 
would be punctured when the walls 
were dusted. 

The most practical thing would be to 
scrub the walls free of calcimine with 
a fiber brush and hot water containing 
1 qt. vinegar to a 12-qt. pail. When 
this is dry, have a competent decorator 
apply a coat of eggshell or semigloss 
wall paint, preferably of light ivory. 
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With this as a ground coat, let him 
stipple on a two- or three-color Tiffany 
glaze in very soft and subdued tones. 
Allow this to dry for a day or two, and 
brush on a starch coat made from regu- 
lar lump laundry starch rubbed to a 
thin paste in cold water and then 
brought to a clear solution with boiling 
water, as for starching clothes. 

Once or twice a year the starch can 
be washed off the walls with a sponge 
and warm water, taking with it all the 
dust, dirt, and soot from cooking. The 
wall coloring will remain for years or 
until redecorated to change the color 
scheme, provided, of course, the starch 
coat is renewed after each cleaning. 
(For instructions in regard to applying a 
Tiffany glaze, see P.S.M., Jan. ’37, p. 72.) 


QO To stain some plywood paneling, we 
mixed a stain from oil color, turpentine, 
and varnish. This was applied with a 
brush and wiped off with a rag. The color of 
the stain turned out much darker than we ex- 
pected. Is there any way we can remove the 
stain entirely, or at least bleach it out? 

The paneling can be cleaned up 

readily to any degree of lightness 
by sanding with an open-face 3/0 fin- 
ishing paper lubricated with a mixture 
of two parts gasoline and one part pure 
turpentine. Use a felt block if available. 
If not, use several layers of hat felt 
glued on a wooden block of convenient 
size. Wipe clean with rags as the sand- 
ing progresses so as to ascertain the 
evenness of color value. 


Can you tell me how to treat the floor 

of our basement playroom? A finish 

is required that will be attractive, yet 
will stand a lot of very hard wear. 

You will need a special type of 

paint made on a so-called ‘‘rubber”’ 
cement, waterproof base. Ordinary oil 
paints will react with the lime content 

















Cracks are cut to make them wider at back 
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Marking the “joints of painted flagstones 


of the cement and slowly change to 
soap, which becomes very soft and hence 
wears off easily. 

Obtain a number of garden illustra- 
tions and study the designs of natural 
flag walks and terraces. Use gray, both 
light and dark, also brown and light 
brown toned off with green to imitate 
these stones on your floor, leaving about 
an inch space between each painted 
“stone.’”’ Let the entire floor dry and 
then use a 1-in. XXX black China bristle 
varnish brush to run a line of black 
or other color along the “joints.” This 
method gives attractive results and be- 
cause of its irregular coloring and ar- 
rangement will not show wear and tear 
for a long time. 


As a painter, | have found when cal- 
© cimining a ceiling that the calcimine 

runs in the summer time and looks like 
holes of a screen. Can you tell me the cause 
and remedy? 

Some types of casein-base calci- 

mine are inclined to run and show 
pinholes in hot or warm and very humid 
weather. The remedy is to have all pos- 
sible doors and windows open to create 
enough circulation of air so the freshly 
applied coating will set up rapidly. 
When the pinholing and running has oc- 
curred, sand the job clean and level, and 
recoat. If ordinary calcimine was used, 
wash off and apply a new coat as soon 
as the wall has dried properly. 


We are planning to redecorate our liv- 
ing room and bedrooms. Several cracks 
and checks are quite noticeable in the 
plaster walls. How should these be taken careof? 
Use a well-sharpened knife to cut 
out along the cracks as at the 
left, leaving the underside nearest the 
lath wider than the top surface, like a2 
inverted V. The patching plaster may 
be either the material sold under that 
trade name or plaster of Paris wet with 
a weak solution of glue water t 
keep it from (Continued on page 111) 
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FOAM RUBBER 1% THICK 
ON FRONT OF MASK 
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No black eyes or battered features with these 
masks! They are of metal, very heavily padded 


O MANY young men have received 
serious injuries or been disfigured 
in amateur boxing bouts that the 
sport has been banned at a number 

of universities and other major educa- 
tional institutions. The danger usually 
associated with the sport has also pre- 
vented this type of athletic activity from 
gaining any foothold in the high schools 
of the country. To overcome this serious 
drawback and restore collegiate and high- 
school boxing to the place it deserves to 
hold, I have designed a mask that entire- 
ly prevents face or head injuries. 

Well-padded and of unusually strong 
construction, the mask gives most effec- 
tive protection. This was demonstrated 
recently by striking a wearer with a 
large hammer and then standing on the 
mask while he lay on the floor. The 
masks are now in use at the College of 
the City of New York for competitive 
intramural boxing. Interest in boxing is 
increasing, and bans elsewhere will prob- 
ably be lifted as a result. I have experi- 
mented with all types of masks and find 
that this design answers every require- 
ment for beginners and for those in 
training. 

The basic frame is cut from thin sheet 
metal—22-gauge half-hard steel or 2Z0- 
gauge half-hard bronze is best, although 
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> framework of the mask before it is bent to the shape indicated by the three diagrams 


ove. The wire used for reénforcement is spot-welded or soldered on the outer surface 


Dr. 










NEW TYPE 


A Boxing Mask 


PREVENTS HEAD INJURIES 


By 
Canute Hansen 


Director of Physical Education, 
College of the City of New York 


20-gauge copper may be used. Lay out 
the design full size on a piece 6% by 
19% in., cut it out, and roughen both 
sides to hold the padding better. 

To strengthen the framework and 
provide added protection, attach 3/16- 
in. wire on the cutside, as indicated in 
the drawing. If sheet steel is used, 
spot-weld tinned steel wire in place; for 
sheet bronze solder on phosphor-bronze 
wire. Make the strap loops by bending 
14-in. wire to form an opening 3/16 by 
1 1/16 in. and hold with a piece of 
sheet metal, which is spot welded (or 
soldered) to the frame. 

Cover the entire frame, after it has 
been bent to fit the head, with %- to 
44,-in. sheet rubber (inner-tube rubber 
will do) except the cross-bracing of the 
“ear” and “eye.” These are left bare as 
shown in the photographs. Next comes 
a layer (inside and out) of foam or 
sponge rubber % in. thick, except across 
the forehead, where it is 1% in., and on 
the cheek extensions, where it is 1% 
in. Foam rubber is lighter than sponge 
rubber and has a finer texture, but is 
not as easy to obtain. Bind the rubber 
with adhesive tape 1 in. wide, and cover 
with a thin, smooth, water-repellent 
black leather, which is sewed in place. 
Be careful not to cover the strap loops. 

The chin strap is 1-in. elastic web- 
bing with a slide clasp, and the head 
straps are %-in. strap webbing with a 
spring buckle. You can, of course, use 
any suitable straps that are at hand. 







Dr. Hansen demon- 
strates how the mask 
gives protection, yet 
does not cause the 


. ‘ J "<4 ‘ 
wearer discomfort hon dee 

































Three ways to im- 
prove the stairway. 
Adding a handrail 
is often sufficient. 
Rope may be used if 
the room is treated 
like a ship's cabin 


RABBETED 


PICTURE 
Fig. 2 
A softly illuminated land- 
scape or seascape behind a 


glass frame gives the ef- 
fect of an outside window 



































The lack of sunlight may be overcome by building 


Dressing Up a 


Novel stairway treatments, scenic windows, 


ooking across the game room of Arthur Ferber, Madison, 
N. J., to the stairway. The woodwork is of pecky cypress 
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HI! SIBLEY 


HEN the flooring has been 

nailed and the last wall panel 

set in place for your base- 

ment recreation room (see 
P.S.M., Mar. ’38, p. 84), the next step is 
to change the cellar stairway so it is 
less of an eyesore. Several interesting 
treatments are possible. 

For an exposed or partially 
exposed stairway, a handrail 
is easily built as suggested at 
the top of Fig. 1. Flat, up- 
right members are the sim- 
plest to make and install, as 
they can be set in a rabbet 
in the underside of the hand- 
rail, and be held at the bot- 
tom between two strips of 
molding. The space under- 
neath is fitted with a door or 
drawers, for storage. A rope 
rail is sometimes effective, es- 
pecially where a _ nautical 
motif is carried out. If, how- 
ever, the arrangement of your 
steps suggests a _ boxed-in 
stairway, that is probably the 
easiest type of all to build. 

Wiring should present no 
difficulties. The installation of 
ceiling lights was described 


a small bay with a slanting window and side lights in a previous article (see 
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P.S.M., Aug. ’37, p. 92). In case the 
basement has no outside windows or 
you wish to balance existing windows 
with others on the opposite side of the 
room, make illuminated frames as in 
Fig. 2 and put colored seascapes or pas- 
toral scenes behind, using a not-too- 
bright bulb. These always add a cheery 
note and, if properly selected, lend the 
impression of looking out-of-doors. If 
the room is to carry out the idea of a 
yacht interior, make circular portholes 
instead of rectangular frames. Bear in 
mind that all wiring must be installed 
according to the National Electric Code 
and be properly inspected. 

Get as much sunlight as possible into 
your basement in order to make it 
cheery during the daytime. See whether 
the grade near existing windows can be 
lowered so the openings can be made 
deeper. If this is not practical, you may 
prefer some type of bay window. One 
scheme, shown in Fig. 3, is to build, 
level with the ground, a bay window 
that has a slanting roof of glass. The 
sill can slope back towards the floor, or 
a seat or shelf can be built in. If you 
have large windows, it is best to ar- 
range for heavy drapes, which help keep 
the cold out during the winter. 

Refreshment bars are made in S80 
many designs you had best select what- 
ever kind appeals to you most, and Fig. 
4 is merely a suggestion. This has the 
advantage, however, that it takes up 
very little space in the recreation room, 
most of it occupying part of the ad- 
joining room. One home shown in 4 
photograph has a bar that can be closed 
entirely with folding plywood doors 

Fireplaces present a problem for the 
basements of houses already built, but 
a dummy gas fireplace can be made 45 
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fireplaces, built-in fittings, refreshment bars, and other ideas 






















































































































































Game room of Prentiss Fulmer, Altadena, Calif. The refreshment bar is built of plywood DECORATED 
on, panels and has folding doors. The walls are Oregon pine, the valance of knotty pine WALL BOARD 
ress 
in Fig. 5. This requires an ample vent and should have a sheet- 
the metal hood to direct the fumes toward the vent. The frame- 
or work, however, is simply constructed as illustrated in the 
Ws perspective drawing, and covered with your selection of 
the pressed composition wood, wall board, or plywood. Shelves 
in and a cabinet can be arranged on one side, a reading seat on 
aS- the other. 
00- An electric fireplace is even simpler to build, as illustrated 
TY in Fig. 6, since it requires no vent. Plywood or composition 
the board is used to good advantage here, and the space between 
If studs on both sides is left unpaneled and fitted with shelves. 
ra These particular studs should be of surfaced material. The 
les shelves are set in rabbets, and a molding is put over the front 
in edges. This type of fireplace has the advantage of being very 
led shallow and taking up little space. 
de Nothing is more inviting, of course, 
than the old reliable wood-burning fire- 1 3"GaLy 
ito place, but this means considerable ex- 3 PIPE 
it pense and is not easy to install, unless Le 
ler built with the foundations. However, if - T"\ 
be you insist on such a fireplace, some help el ; . 
de is offered in Fig. 7. The important fea- BS: MANTEL Basement fireplacein 
ay ture of any fireplace is ample draft, and “sj / he Abatene Bene 
ne to this pas 4 large tile for the flue Pn a 2. Ss 
Id, If in practicable to ote i ; far “g? BOAT —— ged 
} 7 it up through oe ° BOARD ore of knotty pine 
ow one side of the fireplace above (which «<A — 
he would have to be partially torn down eae: Ce GALY. 
or for the purpose), run it through the vent BE a 
‘ou wall and up the side of the house, brick- PIPE |.*- GAS 
ar- ing around it, or better, breaking 7 HEATER fe 
ep through the original chimney to one of oe er aa | if 
the flues. Be sure to consult the regu- ore TS] 2x2" FRAMING i 
” lations in your local building code be- seation q cow 
at- cause a chimney is always a potential a iF, 
Ig. fire hazard. 
he In finishing the ceiling, should the : B0dK- {/ 
up pi be advantageously located, it TT ; : | MN SHELVES 1H} #\ || 
rs “4 po grag to box them in and | | : “AEE ii Vail on “= 1 = lif \ 
o other dummy boxes ; | | 48"——=> AY 
, to give the effect of beams, as in Fig. 8. ae t— 26-4 laid arty 
ed The same method may be used when | = T az Ez 
necessary to conceal unsightly bridging F A olol| Gar Fireplace 
he or ss bracing between the floor joists. 2 | Het | L 
* Hot air ducts (Continued on page 110) i Fig.5 
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Fireplace Wood Holder Cut and Bent 
from a Single Sheet of Metal 








VERY fireplace needs a wood “basket.” 
Ir The one illustrated holds an abun- 
dance of wood and is simply and sturdily 
made of soft iron sheeting. 

All one needs to make one like it is a 
rectangular piece of soft metal about 20 
by 40 in. Its thickness can range from 
1/16 to 3/32 in. After transferring the 
design full size to the sheet, cut along 
the outline with cold chisel and hammer. 
Dress the edges smooth with a file. The 
stippled effect is obtained by beating 
the metal with a ball-peen hammer be- 


This piece is an attractive addition 
to any fireplace. Right, the pattern 


fore the sheet is bent into final form. 

The scroll handles are made by bend- 
ing each end around a 2\4-in. pipe. A 
more expert job may be done if the 
sheet is heated with a blowtorch before 
bending. The two body bends also can 
be hammered over the same pipe, using 
heat as before. The length from foot to 
foot is approximately 12 in.; from inside 
the top, scroll to scroll, 15 in. The feet 
consist of four 2-in. round wooden knobs 
mounted with countersunk screws 
through the sheeting. 

The whole is finished in glossy black 
enamel over a coating of metallic primer. 


Tin-Can Tool for Transplanting Seedlings 


For transplanting purposes in the 
garden, a handy tool may be made as 
shown below. A handle of 1-in. band 
iron is bent and riveted to a small tin 
can, from which both ends have been 
removed. Jagged teeth are then cut in 
the lower end, and the can is also cut 
lengthwise into halves. These are sep- 


[RON 
BAND 


TIN CAN CU 
IN HALF 
LENGTHWIS 


SERRATED 
haa EDGE 


The can is first riveted to the 
handle, then cut as shown with 
tin snips. It is worked like a 
pair of tongs, as at the right 
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arated a little by bending the handle. 

To use, press the can into the soil, 
squeeze the handle, and lift out the dirt 
where the seedling plant is to be set out. 
Place the tool over the seedling, lift it 
out with the surrounding soil, deposit 
it in the hole first made, and press down 
the soil—CHARLES M. RICE. 




















If suitable soft iron sheeting is diffi- 
cult to obtain or found somewhat hard 
to work, an excellent substitute is a 
piece of sheet metal obtained from a 
wrecked car door and welded together 
to the proper size. If brass is available, 
hammer and polish to a natural finish 
without painting.—C. H. 


WEDGE AGAINST 
CEILING 














THICK FELT OR RUBBER 
STRIPS NAILED TO BOTTOM 


Keeping Basement Dry 
in a Flooded Area 


IN ANY locality subject to floods, wa- 
ter can be prevented from rising in the 
cellar through the basement drain by 
making a wooden chute of 1 by 6-i2. 
boards as shown above. Paint the edges 
heavily before nailing the pieces to- 
gether, and nail felt or rubber strips 
to the bottom edges. When a flood is in 
prospect, the chute is set in place and 
wedged securely.—A. E. O. 
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By CAPT. 
E. ARMITAGE 
McCANN 


Defeat met the 
ALABAMA, pride 
of the Confederate 
Navy, at the end 
of her spectacular 
career when she 
was sunk after a 
thrilling battle by 
the KEARSARGE, 


a Federal corvette 








FIGHTING IN A CIRCLE, ** ALABAMA.** 




















i — 
From Battles and Leaders of the Civil War, 
copyright 1884 and 1888 by The Century Co, 







Sketch of deck showing the various 
fittings, anchors, guns, and boats 


WE START THE DECK WORK ON OUR 


‘Alabama’ Model 


NO. 24 os 
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iinmasts are 4 in. in diameter; that a hollow hull, the masts can go to the 
the mizzenmast, 3/16 in. Be very bottom, in which case a nail is set part- 


ly into the lower end of the mast, cut Details ile of ! Bridge 
off, and pressed into the hull to serve an 


tructions for building the hull of the as a dowel. 
ippeared in two preceding installments 


~ EYEBOLTS - > 
EFORE work can begin on the deck careful that they are on the midship & ek ig ae 
fittings of our new ship model, line and have the correct rake aft, and Tcneot anit lesien METAL 
the famous Confederate commerce _ see that they are vertically in line with ehad enmencis ~. 
raider Alabama*, it is necessary’ the stem. ‘pac pa F f og “| 
iark the positions of the masts and If the hull is solid, it will be suffi- = —- its + 
the holes. Those for the fore and _ cient to bore the holes % in. deep. With Be ff ; 
Sasi 
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How funnel and bridge are made, and de- 






































M., Feb. ’38, p. 77, and Mar., p. 88). Around (Continued on page 106) tail of the fiddley or funnel-casing gratings 
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Deck view with a scale in inches for fixing the location and dimensions of the various parts. Compare with the perspective sketch above 
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New Tilting Game 


CALLS FOR DEXTERITY 


























ECAUSE there are fifteen holes or traps the ball 

must pass before reaching the goal in the center, 
this new game “Tilt’”’ requires considerable dexterity. 
The marble is placed in the corner marked ‘“‘start,”’ 
and the player holds the handle with one hand and 
tilts the game in such a way as to roll the marble 
through the corridors and past the traps until it 
reaches the center. 

To add to the interest, the players may be timed. 
The one who rolls the ball to the center so that it 
falls out of the handle in the short- 
est time and with the least num- 
ber of return plays is the winner. 

The game is made of 4% -in. wood, 
glued and nailed together as 
shown. The guide rails may be 
wood or heavy cardboard strips 
glued in place. Paint the face 
light blue, the rails and frame 
yellow, and all the edges black. 














~~" 





The board has to be tilted in 
such a way that a marble rolls 
past traps to reach the center 









































OWING to its shape, a wing nut is diffi- 
cult to clamp firmly in the vise while re- 
Bracing Ca rd Tables threading or cleaning the old threads, but a 
special holder can be prepared in a few 
INEXPENSIVE card tables often become moments from an old %-in. pipe tee of 
shaky with use. This may be remedied malleable iron. 
by adding four braces of the type shown A large V-shaped cut is made in the body 
above. They may be cut from the in- of the tee opposite the branch, and a slot 
side member of a five-cent adjustable about % in. wide is cut from each side of 
curtain rod and bent cold. Lacquering this V along the top of the fitting. The body 
improves their appearance. When the’ of the wing nut is placed in the V, and the 
table is folded, the rods may be removed wings fit in the slots. The vise jaws are 
or left hanging in the legs or the wood- __ tightened on the side of the fitting to clamp 
en frame.—R. C. R. the nut in place for the tapping operation. 


Threads Pressed into Wood 
to Form a Special Scale 


REQUIRING a temporary rule graduated into 
tenths of an inch for some model work and having 
none at hand, the writer improvised one by mak- 
ing the impression of a long 14-in./20 threaded 
rod on a hardwood strip. The strip and threaded 
rod were placed together in the vise, as shown at 
the right, with the rod lying along the top edge of 
the strip. Medium pressure of the vise was then 
applied to cause the sharp threads to indent the ds ond os healt ath he coiied oun. 
wood, dividing the strip into twenty divisions to ber of threads to the ite gy Deer 
the inch. The 1-in. and '%-in. divisions were against the edge of a strip of wood 
marked with a sharp pencil. tc form accurately spaced divisions 
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Saw-toothedCardboard 
Collar Warns That 
Bottle Contains Poison 


BOTTLES containing poison or 
other chemicals not intended for 
internal use may be marked with 
circles of heavy cardboard cut as 
shown. The hole in the center 
should fit tightly over the neck of 
the bottle, and a slit enables the 
piece to be opened in order to slip 
it on. Pointed notches cut in the 
outside edge give unmistakable 
warning when the bottle is picked 
up. No matter how dark it is or 
how hurried he may be, a person 
cannot fail to note the character 
of the contents of the bottle as 
soon as the hand touches the card- 
board marker. 

Taking but a minute to make 
this simple gadget may save some 
one from injury.—R. D. K. 


How to Hold Wing Nuts for Rethreading 





A malleable-iron pipe tee is cut and 
slotted so it will hold the wing nut 


Using a Leather Punch 


IN LEATHER craftwork it is tire- 
some to have to punch a number 
of holes with an ordinary revolving 
leather punch, and one’s right hand 
soon begins to ache. This may be 
avoided by mounting the punch in 
a bench vise and feeding the leather 
tothe punch, whichis merely pressed, 
not squeezed.—HAROLD H. KROLL 
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HOMEMADE 


ing Clamps 


GLUING JOBS 


N MAKING plain miter joints and The tool is fed 
other more advanced joints, itis often gradually into the 
difficult to clamp the various pieces workwhilethelathe 
accurately until the glue is dry, but’ is turning at a me- 


ring clamps of the type illustrated sim- dium wood-turning 
plify th problem greatly. speed. The rim is 

A number of the rings may be cut againtrued,andthe 
from a single square of %-in. thick ply- same process is re- Ring clamp used in combina- 
wood. The material is mounted on the peated for each tion with half of a slightly 
faceplate of a lathe, if available, and ring. If desired, the — . ak ane Pt Pet 
the rim is turned smooth. The point of rings may be cut po inte tas aaa Aa 
a pencil is held against the disk while on a scroll saw by F 


itis revolving at a position about % in. using an adjustable 
from the rim. This is the cutting line center on which to revolve the work. 


for the first ring. The ring is then cut There are various ways of applying 
from the disk with a cutting toolformed pressure to the article that is to be 
from a piece of spring steel from 1/16 clamped. One of the simplest is to use 
to % in. thick and ground as shown. %4-in. machine bolts that pass through 
The taper can be made even longer holes drilled in the rim. To drill these 
than indicated if the tool shows any holes, a jig should be made from a large 
tendency to bind. piece of wood on which a center line is 
scribed. Two strips of wood extend at 

By equal angles from this line, as shown, 


to center the ring over it. The drill 
HOW ARD R. HEYDORF passes through a small guide block, so 
placed that the bit is in exact register 

y with the center line. 

The large rings, which are well suited 
~) for clamping mitered frames, may be 
mounted on a baseboard of 2-in. wood. 
Holes are drilled through the rim for 
the bolts in the positions that are most 
likely to be (Continued on page 108) 
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Spring-Steel Cutting Tool \x—1"s't103° 
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A suggestion for grinding a 
turning tool with which to 
cut the rings. Left, a jig 
improvised for drilling the 
holes for the machine bolts 






Gluing a mitered frame. Pressure 
is applied by using '/4-in. machine 
bolts that pass through holes in 
the rim. The work is protected by 
blocks, which distribute the pressure 











The + are cut from a square piece of 3/-in. 
plywoos. They can also be made on the scroll 
‘ow by voting the wood on an adjustable center 
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that will be fun to build as well 
ful and decorative. 


ets in the extended sill, as shown 


a variety of long-handled tools. 


a bench inside for potting. 


awning cloth. 


are suggested. Both should, of 


be constructed from thin wood 
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By DICK HIXON 


ITH the approach of spring, 


\ 
\ / se home owner’s thoughts 
\) turn towards the 
¥ } “Isn’t there something new I 


can make this year?” he asks himself. 
What he wants, of course, is something 


garden. 


as use- 


Suppose, for example, the garage has 
a blank, homely-looking wall facing the 
yard. Why not add a dummy window 
with lattice and flowerpots set in sock- 


below ? 


A tool house is almost indispensable 
if you do much gardening and wish to 
keep the garden implements handy. The 
one shown is of board-and-batten con- 
struction and holds the lawn mower and 


It also 


has a bin for leaf mold or fertilizer, and 


The barrow illustrated is designed for 
lightness so that a woman can handle it 
readily. It dumps by tilting forward. 

The lazy lounge is a piece of furniture 
appreciated by all gardeners. It has a 
canvas seat and shelves for books or 
other articles, and shade is provided by 
a gracefully curved top covered with 


Two designs for metal garden lamps 


course, 


be wired with fittings of weatherproof 
type, approved for outdoor use. 
The inverted-pagoda bird house may 


in any 


desired size. Assemble the parts with 
breds and casein glue and make provi- 
sions for gaining access to the interior. 
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Members of the Tri-State Homeworkshop Club, Sioux City, lowa, with toys they made for poor children. Right, 





equatorial telescope mounting built by T. W. Stone, of Richmond, Va. It won first prize at a local exhibit 


Guild Helos Home Workshop Clubs 


IMPROVE 


MARKED improvement in pro- 
gram planning is shown by re- 
cent reports of home workshop 

clubs. To a large extent this is due to 
the bulletins, contests, and other serv- 
ices that are made available to any 
group affiliated with the National 
Homeworkshop Guild. Demonstrations 
on many phases of the hobby and dis- 
cussions of technical subjects have 
routine occurrences at club 
meetings throughout the United States 
and Canada. 

Monthly records prepared by the 
clubs give an excellent idea of how 
wide a variety of information is dis- 
seminated. Uses of the drill press for 
routing, shaping, and mortising were 
demonstrated at a recent meeting of the 
Oklahoma City (Okla.) Homeworkshop 
Club. Period furniture was discussed by 
the Vicksburg (Miss.) Homeworkshop 
Clut The Tri-State Homeworkshop 
Club of Sioux City, Iowa, listened to a 


become 


THEIR PROGRAMS 


talk on veneers and the art of veneer- 
ing. A demonstration of welding and 
brazing small band-saw blades was the 
feature at a meeting of the Ware 
(Mass.) Homeworkshop Club. 

Moving pictures are often shown at 
club meetings, and nearly three quar- 
ters of the clubs devote considerable 
time to making and repairing toys for 
poor children. 

The Mandan (N. Dak.) Handicraft 
Club plans to sponsor a series of dances 
and a carnival this season in order to 
raise money with which to purchase 
equipment. A clubroom has been se- 
cured which the men use on Mondays 
and Thursdays, and the women’s divi- 
sion uses on Tuesdays and Fridays. 
Wednesdays and Saturdays are open 
nights. 

Frank Murnane has donated his 
workshop for the Spindle City Home- 
craft Club, Cohoes, N. Y., and the mem- 
bers have decided to equip it with 





Guild members at Beach, Va., made a club 
workshop out of what was once a corn crib 


power tools. The first machine to be se- 
lected was a jig saw. Veneering was 
demonstrated by Mr. Murnane at a re- 
cent meeting. 

The Saginaw (Mich.) Homecraft Club 
gave a fish dinner for members and 
their wives ... Five hundred toys were 
made by the Nanticoke (Pa.) Home- 
workshop Club for distribution among 
poor children... Meetings of the Plym- 
outh (Mass.) Homeworkshop Club are 
held in the (Continued on page 116) 





REVISED BULLETIN OFFERED FR 


ps KED with information 
and brought right up to 
date, the National Homework- 
shop Guild’s free introductory 


bulletin contains complete in- 
structions on how to start a 
home workshop club in your 
heighborhood. In it you will 
find advice on how to obtain 
the names of prospective members, 
Where to hold meetings, how to conduct 
meetings, and methods of obtaining 


publi ty. 

The bulletin also contains a suggest- 
ed form of constitution and by-laws, 
pointers on how to build the club into a 
stron and growing organization, and 
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a charter application blank. 
As soon as your club is start- 
ed and the application accept- 
ed, the club will receive regu- 
lar bulletins, job sheets, and 
other benefits. 

Membership in the Guild is 
absolutely free, and is open 
to any home workshop club 
the members of which are at least six- 
teen years of age. All activities are 
strictly nonprofit and noncommercial. 

Write for a copy of the bulletin now. 
Use the coupon at the right or send a 
letter and ask for Bulletin 16A. Be sure 
to inclose a large, stamped, and self- 
addressed envelope. 





EE BY GUILD 


National Homeworkshop Guild 
347 Fourth Avenue, New York 


Please send by return mail your revised 
bulletin on how to organize a home work- 
shop club in my neighborhood. Be sure to 
inclose full information on how my friends 
and I can become members of the National 
Homeworkshop Guild. I understand that 
this is free and will not place me under any 
obligation. 

For your use in sending this material, I 
am inclosing a large (legal size), stamped, 
and self-addressed envelope. 


RIE cbsntchsinaisichaauisicgtecsele BE Ph ickbecserseseneias « 


(Please print very clearly) 


































































Special Hold-in Center 


SPEEDS UP AWKWARD LATHE WORK 


ERE is a turret-lathe cen- 
ter devised for three 
classes of nerve-racking, hard- 
to-chuck work. These jobs 
are: thin-walled castings that 
crack or bend if held tightly; 
irregular work that offers but 
little hold; and large castings 
of awkward shapes. 

The important feature of 
the device is a small brass 
bearing, which rests on the 
work and into which the cen- 
ter is pushed. With the tur- 
ret carriage locked firmly, 
the work is thus held in while 
being machined. 

Make the center with a 60- 
deg. taper point from °.- or 
%-in. diameter cold-rolled«steel, or tool steel, 
hardened for long wear. Two centers are usu- 
ally needed, one 3 in. long and the other 6 in. 
long to reach over the tool rest and into the 
bottom of deep castings. The center is slipped 
into a 114-in. deep hole in a piece of 7-in. long 
cold-rolled steel, which fits the hole in the tur- 
ret. A set screw is used to keep the center in 
place. 

The bearings are made several dozen at a 
time from 14-in. diameter brass stock through 


The center holds in Which a 4-in. holé has been drilled. Simply 






























F THE table of an ordinary bench cir- 
| cular saw is marked in line with the 
saw blade as shown at the right, time 
can be saved in doing various types of 
work and more accurate results may be 
obtained. For example, the line acts as 
a warning of the path of the saw when 
cutting large pieces of wood. It also 
serves as a guide when the mark hap- 
pens to be on the back of the board to 
be cut. Best of all, when moldings have 
to be cut, it shows the exact point where 
the miter will come on the back of the 
molding, therefore it is easy to cut 
miters without transferring marks or 
making careful measurements. 
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The line is made by filing 
a shallow slot in the saw 
table with the edge of a file. 
The slot should be the exact 
width of the saw cut. After 
it has been cleaned with 
acid or soldering flux, a 
contrasting metal is melted 
and run into the groove. 
Nickel babbitt is a good fill- 
er for this purpose because 
it melts easily and retains 
its brightness permanently. 
Smooth the metal down so it 
is level with the rest of the 
table.—GEORGE MAGEE. 


work which does not cut the brass into 4-in. lengths. No counter- 


give the chuck jaws sinking is necessary. It does not matter 
a good grip. Above, 
using the center on 


regen er wae that the small bearing surface furnishes 4 


tightly by the inter- Constant ‘‘push’”’ to hold the work from slip- 
nal expansion chuck 


whether the bearing revolves or remains sta- 
tionary on the center. The important thing is 


ping out of the chuck.—oO. R. S. 









A groove exactly the width of the saw kerf is filed in the 
table and filled with metal to show the cutting poth 
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is, of course, to hold the drill sta- 
tionary and revolve the work because 
the drill then tends to run to the cen- 
ter of the work. Very accurate holes 


i most accurate way to drill holes 


may be drilled in a lathe by placing 
the work in the lathe chuck and sup- 
porting the drill with the tailstock cen- 


ter. On heavy drilling, the drill bit may 
be kept from revolving by the use of 


1 lathe dog, which in turn is supported 
by a block in the tool post, as shown 
in the photograph above. 

When drillimg large holes in which 
only a reasonable degree of accuracy 


ssary, the taper shank of the 
irill may be tapped into the tailstock 
center socket as shown in the oval. In 
this case, always place a dog on the 
drill and support the dog by a block in 
the tool post. If this is not done and 


Is nece 


the drill should turn in the tailstock, the accu 
racy of the lathe may be permanently injured. 

For light work, a small drill may be held in 
the drill chuck, and the drill chuck kept from 
revolving by holding it with the fingers, as shown 
in the third view. This also has the advantage of 
practically eliminating the breakage of small 
drills, as the chuck will turn under strain. 


Cutting High-Carbon Metals with Oxyacetylene 





N CUTTING high-carbon or spring 
steel and cast iron with an oxyacety- 
lene torch, there is one stumbling block. 
That the slag which forms in the 
cut and protects the metal below it. 
Spring steel, such as automobile bump- 
ers, is less difficult to cut than cast 
iron, | the appearance of the cut is 
more less ragged. We use about one 
third re oxygen pressure on spring 
steel in on mild steel of the same 
thickness 

The average small shop rarely has to 
contend with cutting cast iron. If, how- 
ever, job turns up, use a large tip 
ab the size for cutting steel of 


four times the thickness—and oxygen 


press about three times that re- 
quired for steel. Take the shortest cut 
through the piece and weave the torch 
back and forth across the cut as you 
proces If you loose the heat, clean 
out t) ut before you start again. 
Another difficulty often experienced 
i$ with shrinkage. When steel is rolled 
into sheets, especially if thin, the metal 
is str ied. As soon as a cut is made 


ACTOS ie sheet, the tension is relieved 


and th metal shrinks. If a sheet-steel 
lisk ut, for example, it will assume 
4 Sau Shape. To remedy this, place 
the ¢ dge of the sheet on an anvil or 
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block of iron and peen the edge. With a little 
practice, you can make a disk lie perfectly flat. 

After considerable use, the tip of a torch be- 
comes crusted with fine particles of metal. These 
should be removed and the end of the tip kept 
smooth and bright. If you have to clean a cut- 
ting jet, be careful not to destroy the smooth bore 
or nick its outlet, as that might deflect the jet 
and cause a crooked cut. 

Sparks and drops from a cutting torch are 
molten steel. Experience has taught us to wear 
gloves, preferably leather, and tuck the gauntlets 
inside our sleeves; also to avoid trousers with 
cuffs and to keep our shoe tops covered with the 
legs of the trousers.—W. C. CHENEY. 


This is the third in a series of short articles on 
the use of oxyacetylene torches. 





Disks cut with the oxyacetylene torch tend to become 
saucer shaped, but can be flattened by careful peening 





Hints on Drilling Accurately 
with the Lathe Tailstock 







lf only a reasonable degree 
of accuracy is required, a 
taper-shank drill may be set 
in the tailstock socket and 
kept from turning by a dog 


©" A small drill may be held in 
a chuck as shown at the left. 
This helps prevent breakage 


Wrench Kept Handy 
in Leather Holder 


WHEN a lineman, machin- 
ist or other mechanic uses 
one particular wrench a great 
deal, it pays to make a holder 
as shown from a piece of 
leather belting or any heavy 
piece of leather about 3 by 
6 in. It keeps the wrench 
ready for use and protects 
the clothing.—H. R. WALLIN. 
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Diamond-Charged Disk 


QUICKLY CUTS GEMS AND MINERAL SPECIMENS 










a By 
> R W.T. Baxter 


wa : e 

P Material to be cut 
is cemented to wood 
and fed against the 
disk, the lower part 


of which runs in oil 
















The first step in preparing 
the hard-rolled copper or 
iron disk is to true it up. 
In this case an old file, 
ground sharp, is the tool 









Next, the periphery of 
the disk is notched as 
at right with a knife 
and lightweight hammer 
















OUGH gem materials, mineral 
specimens, and other very hard 
materials are easily cut with a 
disk of the type illustrated. 

Made of hard-rolled copper or iron, the 
disk has diamond powder embedded in 
its periphery. This readily divides rocks 
and pebbles into suitable for 
grinding into cabochons for use in 
rings and brooches (see P.S.M., Dec., 
‘36, p. 63). 

An 8-in. disk of 20-gauge metal is 
suitable for ali ordinary purposes, al- 
though other thicknesses will serve 
equally well. The disk should revolve 
through a slot in a board upon which 
the mineral to be cut is held. The man- 
drel must, of course, be true, and an 
8-in. disk should revolve about 450 
r.p.m., or at a speed of approximately 
900 surface feet a minute. 

After the disk has been trued by 
holding a tool against it (a file ground 
to an edge will serve), it is notched 
1/32 in. deep at intervals of about 1/20 
in. by using a knife and a lightweight 
hammer as shown. 

Purchase a carat of bortz diamond 
powder, which is comparatively inex- 
pensive, and mix it with a very small 
amount of light grease such as petro- 
leum jelly. With a pointed stick, place 
the mixture on the slits; then close the 
notches by hammering. This will also 
make the rim wider, which is neces- 
sary to provide clearance. 

The mineral specimen to be cut is 
fastened to a thin board with sealing 
wax or other cement and fed into the 
disk. Kerosene and lubricating oil 
mixed together will serve as a lubri- 
cant. Only the lower rim of the disk 
need run in the oil. 


pieces 
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Bortz diamond powder, which is relatively 
inexpensive, is mixed with a light grease 





After the diamond paste has been applied, 
the notches are closed by hammering them 


A newly charged disk will not saw 
to best advantage until it has been 
used a short time and the metal has 
worn down to expose all the diamond 
dust. Then, since the diamond is about 
1,000 times as hard as quartz, the disk 
will cut several hundred blanks for 





cabochons before it loses its charge, 
When it may be recharged. Always 
run the disk in the same direction, and 
do not try to cut hollow, cracked, or 
porous materials, because loose pal- 
ticles may become lodged in the disk 
and tear out some of the diamond dust. 

Because of its many advantages, the 
diamond-charged disk is rapidly find- 
ing favor with amateur gem cutters. It 
is used by most professionals because 
of the clean cut it makes and the time 
it saves over other methods of sawing. 


Odd Divisions Laid Out 
by Using Thread Gauge 


OCCASIONALLY one wants to divide 
inches into odd fractions, such as sev- 
enths, ninths, or elevenths, when sketch- 
ing or laying out work. By using a 
ordinary thread gauge, almost any di 
vision can be obtained from one lt 
forty an inch. The points of the gauge 
are sharp enough to indicate exact 
measurements. My gauge reads from 
nine to forty, but if fewer than nine 
divisions are wanted, I use two or more 
teeth of a higher mumber. For &* 
ample, if seven divisions are required, 
use the alternate teeth of the fourtee? 
leaf.—F. SEVER. 
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A piece of wire exactly | in. long is 
placed alongside the finished part on 
the film holder, as at the right. Then, in 
making the enlargement, the image of 
the wire may be measured to establish 
the scale with accuracy, as shown above 


abc 
Suriace. For this purpose a ripsaw blade 
Should be used, as the operation is pri- 
marily one of ripping through the length 


stor arefully over the 
Saw for the first cut; 
then drop the table a 
trifle after each cut. 
With a little care, a per- 


around to different angles 
Will enable almost any 
Size ve to be cut out 


by 





Squared-up rubber grommets prevent rolling 


Concave Moldings Cut 





ANY circular saw of the adjustable 
type may be used for cutting coves or 
concave moldings. Clamp the fence or 
gui diagonally to the table top as 
shown, and raise the table so that only 


\, in. of the blade is above its 


stock. Push the 


ve can be made. 
Siiding the guide 


is simple method. 
W\LTER B. BROLIN. 
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Photo Enlarger Saves Draftsman's Time 


T IS sometimes necessary for 
draftsmen to measure and dimen- 
sion small parts that have irregular 
surfaces. If these surfaces are com- 
posed of curves of more than one 
radius, it is difficult or impossible 
to break them down into their in- 
dividual radii. 

To provide an easy method of 
measuring such a part, it can be 
placed in or on the film holder of a 










Rubber Squares Keep 
Pipettes on Bench 


CHEMICAL pipettes, glass battery 
hydrometers, and similar glassware 
used in the laboratory or shop, are 
likely to roll off the bench or table 
and break on the floor. One of the 
simplest ways to prevent this is to 
cut small squares of rubber from 
ordinary rubber sheeting or to square 
up some rubber grommets and place 
them over the ends of the glass tubes 
or rods as at the left. These will 
stop all rolling. 


on a Circular Saw 













To shape the cove, the blade is raised a trifle after each cut 





photographic enlarger and projected on- 
to bromide paper. When this is de- 
veloped, there is a permanent record of 
the part, which can be dimensioned ac- 
curately at leisure. The enlargements 
thus made should be dated and filed 
away to form a check against parts 
made at a later date. 

When duplicate parts have to be made 
at any future time, they can be checked 
accurately by placing them in the en- 
larger and projecting over the original 
print. Slight errors are then amplified 
to such an extent as to make them quite 
conspicuous, 

To make a scale for measurement of 
prints of this type, a piece of 1/16-in. 
diameter wire, 1 in. long, should be 
placed in the enlarger close to the 
specimen. Measuring the length of the 
image of this piece immediately fixes 
the amount of magnification of the 
print, which may, for example, be two 
to one or four to one. 

The utility of this process can be ex- 
tended to include some small parts that 
have undercuts. In order to do this, a 
wax impression of the part is made, and 
the wax impression is then projected 
onto the bromide. 

Another method of recording profiles 
of larger pieces is to place them directly 
upon photo print paper and expose to 
light.—Roy E. PETERSON. 









Y HOLE 
DRILLED 
THROUGH 


\ CENTER 


BOTTLE CAN BE 
TILTED 


Tire Valve and Bottle 
Form an Alcohol Lamp 


IN LESS than an hour, a handy little 
alcohol lamp can be made from a screw- 
cap ink bottle, an automobile tire valve 
from an old inner tube, and a piece of 
wicking. 

Remove the nut that holds the valve 
to the tube. Cut the valve 1% in. from 
the flange and drill a 4-in. hole through 
the center of the valve. Make a hole in 
the ink bottle cap large enough to take 
the valve. Screw the valve to the cap 
with the hexagonal nut that is threaded 
for the dust cap. The cap, when screwed 
onto the nut, will prevent evaporation 
of the alcohol. It may also be necessary 
to drill a very small hole in the bottle 
cap.—H. M. CHAPPELL. 
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The egg-beater gear indicated by the pen- 
cil is turned by a small pulley at the bottom 


BY 
G. E. ROHRER AND 
H. W. ROBINSON 


HE fascinating study of the relation- 


ship between the earth and moon 
may be greatly simplified by making a 
model of the type illustrated. A tin 
globe 514% in. in diameter, a number of 
odds and ends, plenty of solder, and a 
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Known as an orrery, this device illustrates many curious astronomical facts 


Earth-and-Moon Model 


MADE FROM ODDS AND ENDS 


little patience and ingenuity are re- 
quired. For most of the parts, other 
materials than those indicated may be 
used. Regular gears, for example, may 
be substituted for the gears of an ordi- 
nary egg beater, which the authors 
used. 

In the model, which is known as an 
orrery, the earth rotates 365 times and 
the moon circles the earth thirteen 
times as the sun makes one revolution. 
The cork moon, aluminum painted, is 
1% in. in diameter. Based on their 
sizes, the earth and the 
moon should be separat- 
ed more than 16 ft., and 
the sun should be a huge 
ball 50 ft. in diameter 
and more than a mile 
away, but a generally 
correct effect is obtained 
by inclining the orbit of 
the moon 35 deg., instead 
of 51/7 deg. This incli- 
nation, with an 18-voit 
flash-light bulb to repre- 
sent the sun, produces 
the various phases of the 
moon and eclipses show- 
ing the umbra and pe- 
numbra in motion. 

The cross arms of the 
moon’s orbit, which are 
two 6-in. pieces of cur- 
tain rod, enter a 1\4-in. 
pipe in which set screws 
enable the entire orbit to 


center structure, an electrical fuse box 
3 by 3 by 11% in. is used. A \4-in. cur- 
tain rod, filed to a point, passes through 
a hole in the center and rests in a small 
metal cup at the bottom. Just above 
the point of the rod is attached a 1-in. 
grooved wheel for a pulley, the belt for 
which passes through one of the regu- 
lar openings in the fuse box. The %- 
in. center pipe (marked 9 in the draw- 
ings) through which the rod 5 extends, 
is threaded into the top of the fuse box. 
At the top of (Continued on page 112) 



































be adjusted to any de- 
sired angle for various 18 
observations. 

For the base of the 




















$50§ 
A key to all the numbers is given at the end of the article 
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New Ideas 
FOR 


Motorists 


Wax Crayons Lubricate 
Doors and Windows 


COMMON wax crayons, of the 
type used by school children for 
drawing or coloring pictures, pro- 
vide an excellent lubricant for 
silencing squeaks in various parts 
of an automobile. The crayon c’: 
be applied directly to ‘1. ., 
latches, and door bumpers, anc 









Cleaner Hose Serves as Defroster 


AN EMERGENCY defrosting unit for car windshields can be made 
with the hose and nozzle of an old vacuum cleaner. Fasten the 










































ts nozzie near the windshield by clamping the hose to a molding also to the motor hood. If car win- 
screw above the dash. Tie a heavy brown-paper bag over the car- dows are hard to raise or lower, 
heater outlet, and run the hose through a hole made in the bottom a little of the crayon wax rubbed up 2nd down in the felt 
of the paper bag. Warm air from the heater will pass through the window channel will produce a smooth surface and make 
hose and play on the windshield through the nozzle.—S. R. the glass slide more easily.—A. H. W. 


Tester Worn on Wrist 
Spots Wiring Trouble 


Car Top Is Insulated 
with Aluminum. Paint 







box I WOULD like to pass along a simple WIRING troubles ‘and loose electrical 
‘ur- kink that I tried out last summer. The connections inacarare easy tospot with 
igh inside of my four-year-old coupe always a novel testing wnit worn on the wrist. 
1all got very hot when the car was parked in The device consists of detector points 
ove the sun for any length of time. Knowing and a testing buzzer for locating short 
-in. that bright-colored surfaces tend to re- circuits, and a small lamp that is useful 
for flect heat, I applied a coat of aluminum for illuminating the parts being checked. 
ru- paint to the top and found that it reduced The wiring diagram of the unit is shown 
3% - the interior temperature of the car about below.—B. R. 

iw- ten degrees.—_M. A. W. 

ds, Gu2ZER CUAR TO OPEN cmeuit — 

Ox. 


-LAMP 
BATTERY CLIP TO 


COMMON GROUND 


——— 
FOR LOCATING "SHORT" 


2) BCoupe Makes Bedroom 
with Seat Removed 














SLEEPING accommodations can be pro- [pyentAmP to open 

vided in a coupe by removing the seat | O Ts 

: | GROUND 
back and using the rumble or luggage ons toe ti Sia Maal t right yw rest | 
" compartment to obtain the necessary polly sds <r ay Birla gig ig Sie cearnen | YE ES | 


shows how light, buzzer, and points are wired WRISTBAND | ~BUZZER 








length for a mattress. Cut the bottom 
fra of the seat and weld on projecting 
lugs so that it can be reassembled. The 


back frame can then be separated from Wooden Troughs Guide Car 


the bottom, pushed up, and supported 





hear the top of the car on hinged rods, i 

as wn below. When not in use, the Along Crooked Drive 
Ina\' ress can be carried in the luggage EASILY constructed 
compartment.—F. E. L. troughs serve as tracks to 


guide a car in and out of a 
narrow, curved garage 
driveway, preventing 
scraping or scratching of 
the car finish or damaging 
a fender. Made of wood, the 
tracks guide the car along 
the center of the drive, 
once the wheels are en- 
' g gaged between the track 
Co pe arranged for s!ccping, with the seat uprights, as pictured in the 
b raised and a mattress laid on the floor drawing.—B. W. 
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Clear lacquer or varnish is a satisfactory substitute for 
balsam in mounting many kinds of specimens for examination 





With a glass cutter and a homemade jig, you can make your own 
slides from scraps of single-weight window glass. Details of the jig 
construction are given in the drawing at the bottom of this page 





Very thin cells are made by punching holes in cover glasses. This 
is done by cementing the cover to a metal strip provided with a 
hole of te desired size, and breaking through the glass, as above 





Using one of tie new silvered lamps as a microscope illuminator 
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SHCRT CUTS 


Here Are Some Ideas That Your Fellow 


Money on Equipment and Supplies, and 


By MORTON C. WALLING 


HETHER by inclination or by necessity, the aver- 

age microscope hobbyist is an ingenious person. § 

Whenever he can, he employs inexpensive short 

cuts and timesaving tricks. From junk-box odis 
and ends he creates needed tools and instruments. With com- 
mon household articles he reproduces the feats of laboratory 
technicians. Much of the fun of working with a microscope is 
in these side-line activities. In the belief that amateurs can 
profit by knowing what others are doing, I shall describe sev- 
eral short cuts that will not only save money or time but will 
increase the capabilities of the microscope itself. 

Among the absolute necessities in this game of looking at 
tiny things are the glass slides upon which specimens are 
mounted. The standard size is 1 by 3 in., although other sizes, 
particularly larger ones, are employed when necessary. Good- 
quality manufactured slides cost about a dollar for half a 
gross. You can make them for yourself, simply by cutting 
them from scraps of single-weight window glass which the 
local hardware man probably will give you gladly. Any other 
flat glass, such as washed-off photographic plates, will do 
as well. 

The trick of making slides is in the cutting. For this you 
will need a glass cutter (a ten-cent one will do), and a cutting 
board or jig. Obtain a piece of flat lumber of any convenient 
size, say % by 12 by 15in. Along one end nail a strip of wood 
about 1/16 in. thick, and 1% to 1 in. wide. Along one side 
nail a similar strip about '4 in. thick. These serve as stops 
against which the glass rests; and they must be exactly at 
right angles to each other. Next cut two wooden strips about 
1, in. thick, as long as the baseboard, and of a width that will 
permit you to make a mark with the glass cutter exactly 1 and 
3 in. respectively from the edge. These strips are cutting 
guides. Their exact width depends on the final treatment of 
the slides. If you want to grind the edges smooth on an iron 
plate charged with wet abrasive powder, you should cut the 
slides a bit oversize, to allow for grinding. If you do not in- 
tend to grind the slides, you can cut them exactly to size and 
eliminate sharp edges by binding them with gummed paper. 

Cover glasses may be an item of considerable expense to 
the amateur. In some cases, substitutes will serve just as 
well as the commercial article. For instance, pieces of mica 
about the thickness of a sheet of typewriter paper can be 
used. Scrap mica can be obtained from hardware stores that 


service stoves, from electric shops that repair motors, or from 
the caps of burned-out fuse plugs. Being laminated in struc- 
It is easily} 


ture, mica can be split to any desired thinness. 


GUIDE STRIP 
FOR 3" CUT 
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Hobbyists Have Found Useful To Save 


To Increase Their Instruments’ Power 


tut with a knife or shears. You might experiment, also, 
with pieces of cellulose film or similar transparent material 
for covering objects mounted in balsam or other nonliquid 
nediums. 

All microscope subjects are not of extreme thinness. It 
ften is desirable to mount whole insects and the like, for 
study at low and moderate powers. Even such tiny objects 
us nematodes are not absolutely lacking in thickness. To 
yrovide space for such specimens under cover glasses, it is 
customary to employ cells. These are simply little chambers 
built in the centers of standard slides. 

One of the easiest kinds of cells to make consists of a cel- 
luloid washer cemented with balsam to the slide. You can cut 
the washers with a sharp knife, with a pair of sharp-pointed 
lividers, or with punches. Punches are probably the most 
convenient. You can purchase in some localities large-size 
leather punches of various diameters. Obtain one of ap- 
proximately the same diameter as the cover glass, and one 
somewhat smaller. Even more convenient is a punch that 
vill cut both inside and outside circles at one blow of the 
hammer. 

If the washers refuse to lie flat after cutting, simply lay 
them on a sheet of glass and let a drop of acetone flow under 
them to eat away the thicker parts. Acetone dissolves ce!lu- 
loid, so do not use too much. Gentle pressure can be applied 
by laying a sheet of glass on the washers, if necessary. 
When dry, the washers will separate from the glass. 

Sometimes it is desirable to use glass washers for making 
cells. Deep cells are made by drilling holes in pieces of 
glass of the desired thickness. This is a tedious process in- 
volving the use of a brass tube in a drill-press chuck and No. 
S80 or 100 carbon-silicon abrasive or aluminum oxide, wet 
with water or turpentine, beneath the tube as a cutting agent. 

Very thin cells, however, can be made easily by punching 
holes in cover glasses. Such glasses are very brittle, and 
iust be handled carefully, especially after being perforated. 
irst drill a hole of the desired size in a flat piece of brass, 
iluminum, or other metal. Remove any burr from the edges 
with a file. Heat the metal and coat the area immediately 
urrounding the hole with sealing wax. While the wax is 
nelted, lay the cover glass on it, centering it with respect to 
the hole, and let it cool. Now, with a small rat-tail file, you 
can puncture the glass over the hole, and file it flush with 
the edges of the metal. Again melt the wax, which was used 
o keep the glass from breaking beyond the hole, and care- 
ully slide the glass washer off the plate. Remove the wax 
vith alcohol, lacquer thinner, or carbon tetrachloride, which 
3s contained in most fireproof cleaning fluids. Use Canada 
alsam to cement such cells between slide and cover glass. 

If you are caught sometime without your usual balsam or 
ther standard mounting mediums, try clear varnish or 
acquer. A. W. Cooper, a POPULAR SCIENCE MONTHLY reader 
iving in Bozeman, Mont., reports that he has had better luck 
vith clear varnish than with balsam for such objects as in- 
ect scales, hairs, and pollen grains, because the index of 
efraction is more favorable. He also finds clear lacquer 
xcellent for general work, and reports that it is much used 
t Montana State College for alge (Continued on page 123) 


WOODEN TWEEZERS for holding 
slides are easy to make. Spring ac- 


THIN WOODEN STRIPS i i i 
Act an bonteoe Con tion gives them a grip on the glass 
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“= Amateur Microscopist 
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SOLDERED 
MICROSCOPE 
STAGE 


A draftsman’s ruling pen mounted on the stage for holding insects 
under the lens. The easily made holder, illustrated in the sketch, 
allows a specimen to be rotated or moved back and forth freely 
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<t—— WOODEN POT HANDLE 

—i2— METAL LID Handy bell jars are 
ony Wcamemeaaies made from pieces of 
SHEET ACETONE APPLIED celluloid joined to- 
CELLULOID TO LAP SEAM gether with acetone. 

X WITH SMALL acereg h 
“a! BRUSH nset shows how pho 

e tographic film can be 
CELLULOID _ F stripped of gelatin 


REENFORCEMENT = 
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~ Sa for use in this way 
-t---L--4 pS 
\\ SEAM : 












The bullseye lens from an ordinary flash light will serve as a 
sub:tage condenser if mounted under the stage as pictured above 
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PLASTER 
Manganese dioxide and aluminum react with terrific heat when they are ignited ene 
“TIN CAN 


HUN you began’ experi- 
menting with your first toy 
magnet, you soon discov- 
ered that it picked up some 
things and did not attract others. 
Scraps of paper, copper and silver 
coins, bits of string and wood and 
glass, wouldn’t stick to the horseshoe 
bar at all. But nails, needles, and 
anything else made of iron or steel 
readily responded to the magnet’s pull. 
Are iron and steel the only mag- 
netic materials? So you might have 
thought, after trying out your toy mag- 
net on all the things you could find 
around the house. Actually, however, 
the interesting family of magnetic 
chemicals has a number of other mem- 
bers that you can discover with the 
aid of your home laboratory. 
Perhaps one of the bottles on your 
laboratory shelf contains some com- 
pound of nickel or cobalt. Heating 
almost any one of them with a blow- 
pipe on a charcoal block, together with 
some sodium carbonate, will liberate 
the pure nickel or cobalt metal. Try 
it, and apply a magnet when the fused 
mass has cooled. Particles of nickel 
or cobalt will cling to it and can be 
lifted out, showing that these two 
metals, like iron, are magnetic. In 
fact, an alloy of them is more magnetic 
than iron itself, and they are used to- 
gether with other metals in some of 
he most powerful permanent mag- 
iets ever made. 
An even more curious group of mag- 
etic materials was discovered in the 
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NOT ONLY 


UNUSUAL 


A HOMEMADE 
CRUCIBLE 


Plaster-of-Paris bat- 
ter, allowed to hard- 
en ina tincan, makes 
a heat-resisting cru- 
cible for use in the 
reaction at the left 


INTERIOR FORMED 
GY TEST TUBE 


















early 1900’s by Conrad Heusler, a_ ter is 


Fun Wit! 








IRCN AND STEEL ARE 


SUBJECT TO ATTRACTION, THESE 


EXPERIMENTS REVEAL 


By 


RAYMOND B. WAILES 


you will use was developed 
by a German chemist named 
Goldschmidt, who found that 
manganese dioxide and alu- 
minum will react with ter. 
rific heat when a mixture of 
them ‘** ignited. Oxygen 
from the manganese com- 
pound is torn away by the 
aluminum, forming  aluni- 
num oxide and leaving the 
pure manganese metal 
A heat-resisting crucible 
is required for this experi- 
ment, and you can easily 
make a small one of plaster 
of Paris that will serve nice- 
ly. Simply fill a small tin 
can with a batter of the plas- 
ter, and insert a test tube to 
form a cavity while the plas- 
setting. This homemade crucible 


chemist who made them by alloying should be dried overnight in a warm 


manganese with various other metals. place 


before use. 


The strange thing about them is that As a preliminary step to extracting 
not one of their ingredients is mag- the manganese, place thirty grams 
netic by itself. Only when the metals (one ounce) of pyrolusite or of pow- 


are combined does this property ap- dered 


manganese dioxide in a tin-can 


pear. You can prepare for yourself lid and heat it for half an hour. Let it 


one of the Heusler alloys, as they are cool. 


Then mix it with about twice its 


known, from the metals manganese volume of powdered aluminum, or “alu- 
and antimony. minum bronze,” of the kind that paint 
First you will need to obtain the _ stores seil. 


manganese——a metal that you may nev- Fill 
er have seen in the 
pure state, although 
it plays a vital role, 
in industry and in 
war, for hardening 
certain types of 
steel. Extracting it 
from manganese 
dioxide, or from a 
mineral called pyro- 
lusite which has the 
same composition, 
will make a fasci- 
nating and spectacu- 
lar experiment in 
itself. In demon- 
strating the power 
of chemistry to un- 
lock the treasures 
of nature, you will 
command a temper- 
ature of more than 
5,000 degrees F. to 
wrest the metal from 
its ore. 





A drop of ferric chloride solu- ae 
1 tion, suspended on a thread, is comes a seething ! 
The fiery reaction visibly attracted by a magnet ferno of flame. At 


the crucible with the aluminum- 
manganese _ dioxide 
mixture, and _ insert 
a strip of magne- 
sium ribbon in the 
top of the mixture, 
to ignite it. Then 
light the magnesium 
ribbon with several 
matches held _ to 
gether in a pair of 
pliers or crucible 
tongs. If the pow- 
der is balky about 
igniting, let it cool. 
Then substitute for 
the magnesium rib- 
bon a “starting mix- 
ture” of charcoal, 
sulphur, and potas 
sium nitrate, and 
light it again. 
Once the contents 
of the crucible take 
fire, the can be 
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utions. 


iunese metal in the form of glowing 
or a molten pool, so intense is the 


developed. Despite the fireworks 


cceur, however, the experiment is 
tly safe if you observe reasonable 
Wearing an old glove 
you light the mixture, and pro- 
g your eyes with goggles, will re- 
even the slightest danger from 
sparks; and a carton or other 
vised shield will help to keep 
from scattering over your chem- 
ench. 

en the reaction is over, and the 
of aluminum oxide has cooled, 


vill be able to pick the bits of 


inese metal from it. You will 
incidentally, that the aluminum 
slag is hard enough to scratch 
Grinding wheels are made 
it. 
can prove that the metal you 
made is manganese by placing a 


particles in a test tube, covering 


with an inch or so of water, 


ieating the tube. The metal will 
ely react with the water, liberat- 


ydrogen gas and forming a resi- 
f manganese oxide. In this be- 


havior it resembles metallic sodium or 
potassium, though the interaction of 
manganese with water is considerably 
less vigorous. 

To make the magnetic Heusler al- 
loy, place some of a mixture of pow- 
dered manganese metal and antimony 
in a hard-glass test tube and heat it 
over a Bunsen burner. A _ soft-glass 
tube, which has a low melting point, 
will not do for this purpose; nor will 
a wide-mouthed vessel such as a cruci- 
ble, which will allow the antimony to 
volatilize before it combines with the 
manganese. 

Break the fused mass from the test 
tube when it has cooled. If your ex- 
periment has been successful, you will 
find that particles of the material are 
attracted by a strong permanent mag- 
net. The product is a definite chemical 
compound, known by the name of 
manganese antimonide. 

Even liquids may be magnetic. This 
may surprise you, but you can easily 
prove it to your own satisfaction. 

Crystals of ferric (iron) chloride 
usually become sirupy when kept for 
some time in their container. They 
gradually (Continued on page 129) 


This patriotic electrochemical experiment 
produces a red, white, and blue display 
that will prove mystifying to any onlooker 































































































































































































Blow Yourself to 


AKING a miniature Florence 
flask offers an entertaining ex- 
ercise in glass-blowing. 
the 
the 


flame of your Bunsen burner, con- 


ntly rotating it while the glass 
tens. Heat only the very tip, so 


t the tube will not be distorted, 
{ so that molten glass will not fall 


vay. Nith proper manipulation, 
u will obtain a small swelling of 
iiten glass at the end of the tube. 
Now, still rotating the tube with 
ur fingers, bring its cool end to 


ir mouth and blow gently into it. 





often the end of a glass 
ibe in a Bunsen flame 
1 blow it to form a bulb. 
tten the bulb against a 
rcoal block as at right 


First, hold 
end of a piece of glass tubing in 





File a mark on 

the stem. Touch 
the mark with the 
red-hot end of a 
glass rod. The glass 
will crack at the 


mark and break off 










a Tiny Chemical Flask 


The red-hot end will be enlarged in- 
to a bulb. Reheat the end of the 
bulb in the flame, while you continue 
to rotate the tube. When the glass is 
soft, press the bulb against a char- 
coal block to form a flat bottom. 
File a mark on the stem of the tube, 
which forms the neck of the flask. 
Touch the file mark with the red-hot 
end of a glass rod, and the tube will 
crack at the mark. Finally, flare the 
end of the flask’s neck and fire-polish 
it, by heating it red-hot in the Bun- 
sen-burner flame and inserting a 
pointed battery carbon. 


fire-polish 







































































































































Flare the end 
of the tube and 


it 
















by 


heating it red-hot 
and inserting 
battery-carbon tip 


a 


In blowing glass, it is impor- 
tant to rotate the tube constantly 








































Timely Hints for Radio Fans 


Small Four-Tube Radio 
Has Dynamic Speaker 


WEIGHING only six pounds, a dim. .u- 
tive radio that is little larger thar an 
ordinary French-type telephone is «ow 
available for the person who want» an 
efficient receiver in as compact a nit 
as possible. Housed in a decorative «bi- 
net made of a composition material, the 
tiny set has a three-inch dynamic sp ‘ak- 
er and operates on either alterna ing 
or direct current. The midget set om- 
ploys four metal tubes and has a riinge 
covering police transmitters as wel! as 
the standard broadcast band. 





Pressing the key marks dots 
and dashes on the tape 







L 


OTS and dashes are marked 





on a moving tape in a new ad 

inexpensive code-practice de- loud 

vice. A chemically treated whe 

h paper tape passes through a arte 

well of water and moves onto first 

a metal drum rotated by a used 
spring-operated motor. Press- is p 

ing the key sends electric cur- sults 

Because the code-practice outfit records rent from built-in batteries through a corr 
each message it is ideal for beginners metal stylus which is in contact with al 
the wet paper, thereby causing a chem- me 
ical reaction in the tape and producing eee 
a change in color to indicate the dots ven 
and dashes. Either a buzzer or a blink- pled 
er light can be made to operate when : a 
the device is in use. This set is little larger than a phone vate 
amp 

Glass Recording Disks Will Not Warp 7 
DURABILITY and high fidelity oo 

are claimed for a new warpproof eae 
record blank made of glass. De- he 
signed for home use, the disk is a 
provided with a special surface ae 
finish which can be hardened 2 
chemically after a recording has ihe 


been made. Two special fast-dry- 
ing fluids, applied with cotton or 
a soft brush, make the record 
ready for playing. The disk is 
said to have an extremely wide 


bo T 


conn 





° frequency response and sufficient 
Electric Phonograph durability for at least 200 play- 
Has Space for Radio ings. Applying the hardening chemicals with cotton 





SO THAT a radio may be placed on top 
to form a compact unit, the turntable of a 
new electric phonograph slides out as the 
front panel of the cabinet is opened. When 
the record has been started, the panel can 
be closed. The output circuit of the receiver 
serves as the pick-up amplifier. 


Handy Desk Mount 
for Microphones 


ANY standard microphone cat 
be used either as a desk or a hand 
type with the aid of a novel mount 
now on the market. Finished i 
black enamel, the stand has 4 
spring clamp that grasps the mi- 
crophone handle to hold the instru- 
ment in an upright position for use 
on a desk or table. Since it is not 
held by bolts or set screws, the 

microphone can be easily 
and quickly removed from 
the base for use as a hand 
instrument. It is expected 


New Midget Rheostat 


AVAILABLE in re- 
sistances up to 1,000 
ohms, a new wafer 
rheostat measuring 
only 1% inch in di- 
ameter and project- 
ing only 9/32 of an 
inch from its mount- 





The novel base trans- 
forms the hand mi- 


ing surface is de- crophone into a desk 

signed for the radio unit as shown in the to be especially useful for Rear 

owns : : P d 

amateur. picture at the right sports announcers. ' 
AP Ri 
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iliary set for use in the kitchen, 

the den, or a child’s playroom, 
the easily built, battery-operated one- 
tube receiver shown will give good 
loudspeaker reception on local stations 
when connected to an efficient outside 
artenna. Though it may not be the 
first time that a single tube has been 
used to obtain loudspeaker results, it 
is perhaps the first time that those re- 
sults have been achieved without in- 
corporating complicated and tricky 
hook-ups into the design. 

/ indicated in the diagram, the 
circuit consists of a straightforward re- 
generative detector, transformer-cou- 
pled into an amplifier. A single tube, 
a new dual-purpose unit (type ‘19), 
serves as both the detector and the 


[ ) ery st as an inexpensive aux- 


amplifier. This tube has been available 
to radio amateurs for several months 
and can now be obtained from any 
large dealer in radio parts. It is avail- 


able with a standard base or with the 
newer “octal” base. Either model may 
be used, the only difference being that 
the octal type has a slightly lower fil- 
ament consumption. 

Regeneration in the circuit is ob- 
tained by means of a 15,000-ohm, wire- 
bound variable potentiometer. This is 
connected across the tickler windjng 


AUDIO 
TRANSF 
1:3 


Rear view of the set, showing the tube, au- 


dic transformer, plug-in coil, and speaker 


APRIL, 19°28 


ONE TUBE POWERS THIS 
T\ Compact 
Loudspeaker 
Radio 


How to wire the battery-powered hook-up 
is clearly outlined in the diagram above 


of the plug-in coil with the contact arm 
grounded through a .0005-mfd. fixed 
mica condenser. A .00014-mfd. midget 
variable condenser serves as the main 
tuning condenser. The tuning condens- 
er and the combination switch and 
potentiometer are the only controls on 
the front panel. 

To eliminate any 
unnecessary losses and 
make it possible for 
the set to operate on 
the shorter wave 
lengths, isolantite or 
similar sockets should 
be used for the tube 
and plug-in coil. High- 
quality insulation also 
should be used on the 
antenna trimmer con- 
denser and radio-fre- 
quency choke coil. 

Two pieces of sheet 
aluminum one six- 
teenth of an inch thick 
serve as the chassis. 
The base, L-shaped 
and measuring two 
inches high by five 
and a quarter inches 
wide, is attached to 
the subpanel, which 
measures seven inches 
wide and seven and a 







This one-tube receiver will give 
fine results with a good antenna 





inches in diameter, drilled in the panel 
serves as the opening for the five-inch 
speaker. 

The cabinet for the compact. e- 
ceiver can be easily built at home. Lhe 
sides, top, and bottom are pine about 
three eighths of an inch thick, while 
the front should be slightly thinner. 
This will allow the shafts of the vol- 
ume and tuning controls to extend out 
far enough to provide ample room for 
the knobs. 

To enhance the general appearance, 
the edges of the cabinet along the 
four sides can be curved slightly, and 
the whole cabinet can be supported 
on two thin strips of wood as shown. 
This will help to create a pleasing 
modernistic effect. Almost any common 
type of finish can be applied to the 
cabinet. In finishing the original, I 
used one coat of brown enamel ap- 
plied over a single sizing coat of shellac. 







ANTENNA a 
CONDENSER GATTERY 
0001 MFD. CABLE 





MAIN TUNING 


COMmDENSER 
00014 MFD 


~~ .0005 
“MFO. 


- 











quarter inches high, 
by means of two ma- 
chine screws. A hole, 
four and a quarter 





REGENERATION CONTROL 
AND FILAMENT SWITCH 
15,000 OHMS 





The deep chassis provides plenty of room for mounting the parts 
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If you're handy with tools, assem- 
bly of this tiny radio receiver 
should be simple. Its midget tube 
fits inside the core of the coils 


Moving a spring clamp to various tuning-coil taps tunes the set 


- Fountain-Pen Receiver 
FITS IN YOUR VEST POCKET 


tube prongs with a saw. This detaches 
8 Y Cc | ark Maxwe | | the inner connecting wires soldered to 


the ends of the prongs. Next saw the 

base itself into two sections. If this 

ITTLE larger than a pocket flashlight, is done carefully, it will be a simple 

this midget one-tube broadcast re- matter to break the base away from 

ceiver is small enough to be carried the glass bulb. Finally, electrician’s 

in your vest pocket. Powered by two’ tape should be wound around the ex- 

standard flash-light cells connected in posed base wires and the metal plate 

series for the ‘‘A’’ supply, and one small cap at the top to insulate the connec- 
forty-five-volt ‘“B” battery, the tiny set tions made at these two points. 












gives excellent earphone volume on Holes drilled on each side of section 
broadcast stations within a radius of ‘“B” take the four binding posts, for 
seventy-five miles. Because it is com- the antenna, ground, and earphones. 
pact, it serves as a handy radio com-_ A flexible lead fitted with a spring clip 
panion for the hiker or the cyclist. is connected to the antenna binding 






The cylindrical “cabinet” for the set post from the inside, and passes 
can be easily made from a five-inch through a small hole in the tubing. 














length of composition tubing three quar- When the set is in operation, this clip 

ters of an inch in diameter. As shown is changed from one tuning-coil tap 

in the photographs, the tubing is cut to to another in order to adjust the set The compact set fits easily into a vest pocket 
provide two sections. One, oneand three- to the different wave lengths. 

quarters inches long, will be referred to To obtain more critical tuning, the author 






as section “B”’; the other, three and a _ connected an adjustable tuning condenser into 
quarter inches long, will be called sec- the antenna lead. As shown in the photographs, 
tion “A.” The tuning coil and the load- __—it is a tubular unit whose effective capacity can 
ing coil are wound around section “A.’”’ be varied easily by adjusting the two telescop- 
The tuning coil consists of 150 turns’ ing sections. If desired, a .00032-mfd. air- 
of No. 30 double-cotton-covered wire, spaced tuning condenser may be substituted. 
tapped at the fiftieth turn and every 

tenth turn thereafter. The loading coil, Detailed diagram of the hook-up, at right. The 
consisting of 100 turns of No. 28 enam- variable antenna condenser below improves tuning 
eled wire, is wound over the first fifty 
turns of the tuning coil and in the same 
direction. This layer-type winding makes 
it possible to provide a large number of 
turns within a short space and permits 
the circuit to tune higher than 500 
meters. 

The single ultra-midget tube (type 
XSG) fits inside of the “A” section. To 
make it an easy sliding fit, however, its 
base must be removed. This is a deli- 
cate operation, but should not present 
any great difficulties if you proceed 
carefully. First remove the tips of the 





































100 POPULAR SCIENCE MONTFTY 











 h—T eT, l—— 








ip. 








“Are Camels Really different from 


other Ciga rettes ? 1” A QUESTION OF INTEREST 


TO EVERY SMOKER 



















“I’ve never been very fussy about ciga- 
rettes. Do you think that Camels are real- 
ly as different as some people say, Bill?” 


“You bet, John! A fellow in any work 
as hard as selling has to figure a lot of 
angles on his smoking, such as how 
it agrees with him. And just notice 
how many salesmen smoke Camels. I 
changed to Camels—smoked ’em steadily 
-and I found a distinct difference in 
the way I enjoyed all-day smoking and 
the way I felt. Camels agree with me!”’ 


PR OF oe 


A FRIEND DROPS IN to see Bill’s model racing sloop. Daly passes the 
Camels and answers a question about smoking: “That all-cigarettes-are-alike 
talk doesn’t square with my experience. Steady smoking is the test that 


999 


shows Camels in a class by themselves. They don’t make my nerves ‘edgy. 





i, ME ee 
Ser OT wet aete . Baie 


...When H. W. DALY, 34, 
rayon salesman, says: 
“Yes, Camels arereally dif- 
ferent,” millions of other 
smokers back him up. 
And that explains why 
Camels are preferred by 
the largest, as well as the 
most enthusiastic, body 
of smokers ever known. 




















oe ae ee 






A KISS FROM MARITA (Mrs. 
Daly) and Bill is off to his 
job in the city. The Dalys 
agree about Camels. Mrs. Daly 
smoked them first, soon no- 
ticed a difference. “Now we 
find that Camels agree better 
with both of us,” she says. 


THEY ARE THE 


LARGEST-SELLING 











MARITA’S PLANNING a ON WEEK-ENDS, Bill's a 
rand feed.““We enjoy en- candid camera fan. On 
rtaining,” she says.“I like week days he “pounds 
lenty of Camels at the _ the streets.” “When my 
ble. Camels cheer up di- energy begins to fail,” 
stion. They even cheered _ he says,“I get a quick [7@Ryy 
p Bill’s disposition.” ‘lift’ with a Camel.” 


ONE SMOKER \ 


A matchless blend of finer, 
MORE EXPENSIVE TOBACCOS 
— Turkish and Domestic 


CIGARETTE IN AMERICA 


Copyright, 1938, R J. Reynolds Tobacco Co., Winston-Salem, N.C, 


TELLS one Camels agree with me 








Modern Refining Methods 
Achieve a Miracle of Purity 


Today, through half a century of scientific research, your car can 
enjoy the luxury of pure conditioned Quaker State Motor Oil. In 
four great modern refineries . . . operating under the most exact- 
ing control . . . the finest Pennsylvania crude oil is freed of all 
trace of impurities, resulting in an oil so pure that you need have 
no fear of motor troubles from sludge, carbon or corrosion. 
Quaker State's scientific achievement in oil purity adds the crown- 
ing touch of perfection to nature’s choicest lubricant. You can 
buy Quaker State with complete confidence that lubrication 
troubles will be ended. Have your dealer, today, drain out the 
worn Winter oil and refill with Acid-Free 

Quaker State Motor Oil of the proper grade 

for your car. Retail price, 35¢ a quart. Quaker 


State Oil Refining Corporation, Oil City, Pa. 


Buy Acid-Free 
Quaker State 


MAKES CARS RUN BETTER 

















LAST LONGER 
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RGUMENTS about cracks in hardened 

steel often arise in the machine shop. 
Here is a rough and ready way to settle 
them: Few cracks, deep and wide, are the 
result of poor heat treating. A surface net- 
work of cracks, on the other hand, is an in- 
dication of abuse from grinding. 

Recently 1 saw a machinist build up, by 
welding, four broken teeth on a 50-in. gear 
and thus avoid a plant shutdown. When the 
dental work had been ground to shape, the 
gear looked like a new one. 

Give a diamond truing tool a quarter turn 
each time before dressing a grinding wheel. 
When the diamond has made a complete 
revolution, split between the four previous 
positions for the next four dressings. If you 
keep repeating this cycle, you will always 
have a fresh cutting edge on the diamond. 

Scribed lines on sheet metal can be seen 
more readily if the sheet metal is heated 
until it turns a blue color. 

One way to reduce defective work in a 
shop where interchangeable parts are made, 
even in such small quantities as by the 
dozen, is to have a model to go by. You 
can accidentally misread a blueprint or a 
micrometer, but you are not likely to go 
wrong when checking with a model part. 

An accurate and economical way to pro- 
duce large bores with a radial drill is to 
make flat boring tools, either of single or of 
multiple design, as required. 

If you take a piece of steel from the scrap 
pile, make sure it is what you want by giv- 
ing it the spark test on a grinding wheel. 
Soft steel gives light straw sparks; carbon 
steel, white sparks; and high-speed steel, 
chrome yellow sparks. 


How to Apply White Paint 
Over "Bleeding" Colors 


IF YOU have ever tried to put a coat 
of white paint, lacquer, or enamel over 
another color, particularly red, and 
seen the beautiful white assume 4a 
streaked or tinted shade because the 
underlying color began to bleed through, 
you will appreciate this little tip: 

First, take off all the old finish with a 
remover, by sanding, or by using a 
blowtorch and scraper. Next, apply 4 
coat of silicate of soda (water glass), 
thinned with water until it is about the 
same body as table syrup (or, for spray- 
ing, to the same consistency you would 
ordinarily thin lacquer). After this has 
dried, sand lightly, and you are then 
ready to refinish.—C. A. VOELCKEL. 
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HO-Switches and Track 


(Continued from page 77) 


machine. It is also possible to work 
switches from a distance by using 
engths of fishline or wire. 

Once you have laid a foot or two of 
rack and built a switch, you can begin 
o plan a final track layout. It is impos- 
ible to give many specific suggestions, 
vecause each builder has his own space 
problems, but to illustrate some of the 

problems involved, two layouts are 
shown, both being designed for the 
same space, 10 ft. long and 8 ft. wide. 

Layout No. 1 is a typical example of 

the novice model railroader, while lay- 
sut No. 2 is of a type that would be 
made by the more experienced. 


HE principal trouble with the first 

layout is that the designer has at- 
tempted to put in too much. In doing 
so, he crowded the available space and 
worked in too many sharp curves. The 
iouble-track main line and cut-off con- 
necting its opposite sides is a fairly de- 
irable feature, but a little too elaborate 
or this space. 

Compare this with the wide, swinging 
curves of the second layout. Here the 
mechanical effect of a perfectly rec- 
tangular layout is avoided by cutting 
ff one corner. This allows some extra 
space for scenery, and avoids a crowded 

ok. Almost half the main line is made 
louble-track to add interest in opera- 

tion. For instance, two trains could be 
run in opposite directions, with the 
speeds controlled by means of individual 
ections of third rail so that they 
passed each other in the double-track 
portion. This calls for alertness on the 
yperator’s part, and is much more fun. 

The passenger terminal is made of 
noderate size, but is arranged so that 

(rains can pull in, then leave in the same 
lirection. All the important switches 
ire arranged so they can be reached 
rom two edges of the table. This is 
important even if they are remotely 
ontrolled, because the majority of de- 
railments occur on switches, and the 

irs must be in a position where they 
in be reached conveniently. The yards 
n layout No. 1, to mention another ob- 

iection, are far too large in proportion 

») the amount of trackage. 

Whatever your layout, do not make 
ie mistake of building it at floor level. 
jalf the realistic effect is spoiled if you 
) so, and the difficulty of building and 
perating it is greatly increased. Make 
ie table on which the layout is placed 
t least 314 ft. high. It can be built 
rom any rough lumber, strongly 
raced, and may be covered with three- 
ly fir plywood. The layout can be made 

sections, if desired, for portability 
see P.S.M., Dec. ’37, p. 99). 

If you plan to have any bridges or 
restles in your layout, you will have 

» provide low places in the table so as 
) have real valleys for them to cross. 
his should be planned ahead of time, 
) you will not have to rebuild the table 
‘hen you put in the bridges. The gaps 
iay be spanned temporarily by boards 
ntil the final structures are complete. 


‘RIL, 1938 
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CP qyoss 


ON THE EAST COAST OF FLORIDA... 


SPEN! 
HIS BEACH CLUB, 
DAD? 














WELL, WE KNOW WHAT THAT KIND 
OF WEATHER IS LIKE, TOO. VLL BET 
- EVEN THE SHERIFFS BADGE IS 
ROZEN TODAY 


YES, ITS SWELL. 
BUT HOW ABOUT 


TING DOWN A BIT 
BEFORE WE GOIN. 
(VE GOT A NEWS-~ 
PAPER FROM BACK 











WELL, DON,EVEN THE BEST PIPE IS NO BETTER 
THAN THE TOBACCO THATS IN IT YOU KNOW 
I'VE SUGGESTED BEFORE THAT 
YOU TRY PRINCE ALBERT 





ON 
EST PIPES WHILE 1AM 
AWAy’/ 




















JUPGE, THIS 1S WHAT | CALL REAL PIPE } 
SURE. PRINCE ALBERT |S EVERYTHING 


THERES NO TIME LIKE THE PRESENT. HERE, 
PE PLEA 
YOUVE 


FILL UP YOUR PI 













ANP TASTE THE SAID AND MORE/ LL FILL UP ae 
DIFFERENCE THANKS, JUDGE, | AGAIN,IF YOU DON’T MIND 

SURE WOULD LIKE TO 

FIND A REALLY MILD 

















Copyright, 1938, R. J. Reynolds Tobacco Co. 


mt REAL PLEASURE /N SMOKING 


|GET 
MY MONEY'S WORTH OUT 

OF RA‘S CRIMP CUT. 
IT PACKS AND DRAWS 
















| SMOKE FOR 
PLEASURE, AND THERE'S 
MORE PLEASURE IN 
PRINCE ALBERT, 






TO WIN NEW FRIENDS—MONEY-BACK OFFER! 


Smoke 20 fragrant pipefuls of Prince Albert. If you don’t 
find it the mellowest, tastiest pipe tobacco you ever smoked, 
return the pocket tin with the rest of the tobacco in it to 
us at any time within a month from this date, and we will 
refund full purchase price, plus postage. (Signed) R. J. 
Reynolds Tobacco Company, Winston-Salem, N. C. 


GUARANTEED MILDER, TASTIER FOR “MAKIN’S” SMOKES TOO 


THE NATIONAL 
JOY SMOKE 


RINGE ALBERT 


Please mention Poputar SctENCE MONTHLY when answering advertisements in this magazine. 
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By HERMAN HJORTH 


Indoor photos can be taken with greater ease if a 
heavy-duty, fully adjustable lamp stand is available. 
This one was designed by Mr. Hiorth to aid in illus- 
trating his famous series of woodworking textbooks 


Wooden Stand 


for PHOTO LAMPS 


O AMATEUR photog- 
rapher who has an 
aptitude for woodwork 
need go without a sub- 

stantial, fully adjustable lamp stand for 
lighting interior views. He can make 
a good one in less time than he would 
waste while attempting to work with 
various unhandy and unstable make- 
shifts. Of course, a wooden stand is 
bulky, but that is usually of little ac- 
count for taking photographs at home 
or in a shop or school. 

The stand illustrated consists of a 
wooden upright mortised into a cross- 
lap base and reénforced with four 
triangular braces. The upright is slot- 
ted lengthwise and carries a cross arm, 
which can be moved up or down and 
fastened at any point with a carriage 
bolt and wing nut. 


The reflectors are mounted 2™ in. 


from each end as indicated on the draw- 
ing. Two 2-in. long pieces of 4-in. 
brass pipe are hammered flat at one end, 
while the other is tapped for a %-in. 
cap screw. Two similar pieces of pipe 
are flattened in the same manner, but 
threaded with pipe threads on the out- 
side to fit lamp sockets with ‘-in. 
threaded caps. A %4-in. hole is drilled 
through the flattened ends of each pair 
of pipes, which are held together with 
14-in. stove bolts and wing nuts. In 
this way the reflectors may be swung 
up or down, as well as sidewise, enabling 
the photographer to throw the light in 
any direction he wishes. Drill wire in- 
let holes as indicated, and make the 
connections with rubber-covered wire. 


also that if you cannot readily obtain 
lamp sockets with 14-in. threaded caps, 
use a reducing fitting over a %-in. 
nipple to make the connection between 
the end of the 4-in. pipe and an ordi- 
nary \%-in. threaded socket cap, which 
is available anywhere. 





MATERIALS FOR LAMP STAND 
Upright, 1 pe. 14% by 2% by 66 in. 
Cross-lap base, 2 pe. 1% by 2% by 

20 in. 
Braces, 4 pe. 4 by 5 by 11 in. 
Cross arm, 1 pe. 1% by 2 by 36 in. 
Brass pipe, 4 pe. 4-in. (nominal 
size) by 2 in. long. 
1 carriage bolt, 3% by *% in., with 
washer and wing nut. 
2 cap screws, 1% by *% in. with 


It is not necessary to do the pipe 
Plumbers always 
have a stock of pipe nipples of different 
lengths, threaded at both ends. 


threading yourself. 


Wooden Handle Helps in Adjusting 


Hot Lamp Reflector 


DiD you ever burn your hands when try- 
ing to adjust the exact angle of a hot 


photoflood reflector? 


It will not happen 
again if you fit the re- 
flector with the handle 
from an old coffee perco- 
lator, or a similar new 
handle, which you can 
purchase for a_ dime. 
Merely drill two small 
holes in the reflector and 
bolt the handle in place. 
This simple addition will 
give your reflector a pro- 
fessional touch and en- 
able it to be adjusted with 
ease.—K. M. S. 


FOR MORE HINTS OF INTEREST TO PHOTOGRAPHERS, TURN TO PAGE 120. 


washers; 2 stove bolts, 1 by % 

in., with washers and wing nuts. 
2 sockets and reflectors; 16 ft. rub- 

ber-covered wire (double). 








Note 





Large Humidor 
for Movies 


ALTHOUGH humidors for 
motion picture film are made 
to hold only one reel, as many 
as eight reels may be kept in 
a single one by the addition 
of a sleeve made as shown 
from a piece of tin. In solder- 
ing the seam, it is best to put 
it in place in the bottom half 
of the humidor and to insert 
an empty reel in it so as lo 
get a correct fit. When it has 
been soldered sufficiently to hold the edges in place, it !s 
removed from the humidor and the soldering finishec 

The length of the sleeve depends on how many rec!s 
are to be stored. For six 16-mm. reels, a depth of 5 in. 
is about right. Wrap a few layers of friction tape around 
the top of the sleeve.—MARTIN G. WINTERTON. 


Enlarged movie humidor 
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your prclure- 


Snapshots at 





ALL YOU NEED — 


1. Your camera loaded 
with Kodak “SS” Film 





S* APSHOOTING indoors after 
dark, you discover scores of 
new and fascinating picture 
chances. You get good results 
from the start, and really great 
snapshots as you become in- 
creasingly skillful in placing your 
subject, arranging your lights. 


ry . . . 
The equipment is both simple 





and inexpensive. You don’t need 
a high-priced camera—not any 


2. Two or three 
Photoflood lamps in 
odak Handy Reflectors 


more. Any camera that can be 

















Pp RI I 


8 Please mention PoPULAR SCIENCE MONTHLY when answering advertisements in this magazine. 


ng shill 


Nigh 












loaded with Kodak “SS” Film 
will do the trick—even the sim- 
plest Brownie. 

With “SS” Film, you use two 
or three of the new No. 2 Mazda 
Photoflood lamps, which last for 
hours, and the inexpensive 
Kodak Handy Reflectors. If 
your particular camera is equip- 
ped with an f.6.3 or faster lens, 
then No. 1 Photoflood lamps 
are powerful enough. 


FREE BOOKLET — Suggests a variety of picture opportuni- 
ties .. . shows you how to arrange your lights... 
how to place your subject... 
thing you need to know about two ways to make 
night pictures—snapshots with Photoflood lamps, 
fast exposures with Photoflash lamps. (You can 
use Photoflash lamps, each good for one picture, 
if your camera can be set for “time.”) Be sure to 
get a free copy at your dealer’s today ... Eastman 
Kodak Company, Rochester, N. Y. 


tells you every- 
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NEW CAR 
MR-JONES/ 


YES. IF ONLY IT 
WOULD STAY NEW! 






WELL, YOU CAN DO SOMETHING THAT 
WILL HELP TO KEEP THE ENGINE PER- 
FORMANCE LIKE NEW-—FOR A LONGER 
TIME. 


WHAT CAN I DO TO 


ACCOMPLISH THAT? 





USE PYROIL REGULARLY. PYROIL KEEPS 
OUT HARD CARBON, GUMS, SLUDGES AND 
CORROSION. THESE THINGS FOUL EN- 
GINE PERFORMANCE AND CAUSE EARLY 


REPAIRS! 

And even beyond this. Pyroil keeps parts 
from wearing out so quickly. At the instant of 
starting—before the regular lubricants have had 
time to circulate —Pyroil’'s special, protective, 
adsorbed film shields the metal parts from often 
serious damage. Yet Pyroil costs only a few 
cents per treatment! You use only a few ounces 
in the crank case and fuel tank of your car. 

\sk your service station salesman for Pyroil., 
today. Or mail coupon. Manufactured and 
Guaranteed by Pyroil Company, W. V. Kidder, 
Founder, 600 LaFollette Ave... LaCrosse. Wis 
consin, U.S. A 












Pyroit Company 
600 LaFollette Ave. 
LaCrosse, Wis., U.S.A. 


Please tell me how | can keep my engine performance 


like new. for a longer time, with Pyroil 
Name Address 
City 





State , 
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these holes at the fore and main, con- 
struct the fife rails. These are started 
by setting the sheet bitts (forward 
posts) into the deck. They have two 


| holes each, fore and aft. Their upper 


ends can be square and solid, or cleft 


| for hitching ropes to, as sketched. 


| in position. 


From the sheet bitts extend the pin- 
rails, the other ends of which are sup- 
ported by turned posts or stanchions. 
There is a cross rail abaft. The forward 
ends of the pinrails may be set in mor- 
tises in the posts; the after ends are 
half-lapped and nailed (with a pin) 
through the stanchions to the deck. 

At the mizzenmast the two sheet 
bitts alone will be sufficient. 

The bridge is best made of metal. 
Drill it for the stanchions—both those 
above and those below—and solder them 
Under the ends, solder 
curved wires to set firmly into the 
bulwarks. The binnacle is filed or turned 
from brass rod and soldered. 

Set the bridge in position with the 
lower stanchions projecting into holes 
in the deck. The rail stanchions are 4 
in. long, of the two-ball type. Reeve 
very thin wires through them. 

Make ladders for both sides and give 
them handrails of bent wire, with one 
end set in the deck and the other 
soldered to a stanchion. 

The funnel is set on a casing or 
fiddley made of %-in. wood with a solid 
piece in the middle, as shown in the 
deck plan. The open parts at the ends 
are rabbeted to take gratings formed 
by reeving No. 24 wire through holes 
in strips of brass. An eyebolt is needed 
at each corner for the guys. The whole 
is painted black. 

For the funnel, bend a piece of sheet 
metal around a %-in. stick, lap the 
edges, solder, and file smooth (or use a 
suitable piece of tubing, if available). 
Solder thin strips on at the top and 
where the eyebolts come. File, grind, 
or cut the lower end to the correct 
angle, cutting the core at the same 
time. Remove the core, cut off a thin 
piece at the lower end, and nail this 


Cardboard or thin wood templates are 
made to aid in boring the mast holes 






FOREMAST | 


7° 
MAINMAST § 2 


Deck Work on the ‘Alabama’ Mode! 


(Continued from page 83) 








MIZZENMAST 







85° Templater for 


Setting Masts 







t 








aw 





1" Sat a 
Details Fife Rail ~~~ aa 
at the Mainmast 


The foremast fife rail is similar to is, 
but at the mizzen only two posts are needed 









through the casing to the deck. Ce- 
ment the inside of the funnel and place 
it in position. 

Pieces of brass tubing flared at the 
ends, or brass rod, may be used for the 
steam pipes. They are set into the 
casings and held at the top with eyes 
made from pins. Leave them unpainted 

Four eyebolts are also required for 
the guys. If a slice of the core is placed 
inside the funnel at the position of the 
band, these eyes will hold better. The 
funnel probably was painted yellow 
ocher, so make the outside a dark yel- 
low ocher, and the inside black. 

(TO BE CONTINUED) 


Linseed Mixture Fills 
Crack in Boiler 


F THE fire pot or some section of 4 

hot-water or steam boiler becomes 
cracked in your house-heating system 
it pays to try the following method of 
repair, which has been used by one of 
Milwaukee’s oldest heating contrac: 
tors for forty years: 

For a boiler up to 1,000 square feet 
buy 5 lb. of ground linseed from a feed 
dealer. To this add 2 lb. of brown sugar 
in a 21'4-gal. pail, and pour in warm 
water, stirring until well mixed. For 
larger boilers, double the amount. 

If the system is hot water, let oul 
enough water so the so-called “alti 
tude” gauge on top of the boiler may 
be removed. On a steam boiler, merely 
remove the steam gauge. It is nol 
necessary to let the fire go out entire 
ly; simply keep the feed door opent 
check the fire. 

Pour the mixture in through a fun- 
nel, and use a stick to force it down. If 
tie boiler does not take the entire 
amount in a hot-water system, let oul 
more water. Next replace the gauge 
and fill the boiler again to the top, or 4 
little more (but not the radiators) 
Start the fire gradually and keep it 
burning slowly for two hours. After 
that you can refill the entire heating 
system and raise the temperature 

A 6,000-sq. ft. boiler in an_ office 
building which was repaired by this 
method three years ago is still sian 
ing up.—HERBERT W. RUTZEN. 
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Lamp Resembles Pottery 
(Continued from page 74) 


pieces and make their removal difficult. 
Dress the fillers down slightly to form 
a sliding fit, after which a few spots of 
glue on the inner edge will hold them 
fast while turning. 

To facilitate turning, remove the sur- 
plus corners of the stock on a jointer, 
plane them off by hand, or use a rip 
saw. The profile may be checked while 
turning by means of a cardboard tem- 
plate. When the shape is correct, care- 
fully sandpaper the work and pry out 
the filler blocks with a thinly ground 
chisel. The vase is then removed from 
the lathe, and the surplus stock cut 
away. — 

The stock for the handles is next in- 
serted and the profile of the vase drawn 
on it, after which the blocks are re- 
moved and the shape of the handles 
drawn. The handle pieces are then 






TEmPorRARY / 
UNGLUED 
FILLERS 











The stock is glued up in such a way as to 
provide recesses into which the handles fit 


sawed out and sanded to the shape 
shown on the cross-section drawing 
narked A-B. The handles are placed 


back in the lamp, and if the fit is satis- 
actory, are glued in place, after which 
the joining surfaces are sanded smooth. 
It will now be noted that the inner 
orner between handles and vase are 
sharp. These must be rounded with a 
plastic composition wood applied with 
round 1'%-in. rod of either wood or 
metal. Keep the rod well moistened 
vith the solvent sold for softening 
ymposition wood. Remove the surplus 
lastic material immediately and let 
ie corners harden well; then smooth 
iem with fine sandpaper. 
An openirg for wire may be made at 
the time the stock is glued together, or 
3,-in. hole may now be bored. This 
vill be slightly smaller than the \-in. 
pipe used to hold the socket, so the hole 
1ay be tapped out as far as possible 
ith a \-in. pipe tap or reamed out 
to receive several inches of pipe. A 
eamer for this purpose is easily made 
y filing or grinding a number of teeth 
1 the end of a piece of \-in. pipe. It 
used in a brace or drill chuck. 
The lamp may be finished with 
icquer or enamel in ivory color or as 
sired. 
‘his project is excellent for classes 
wood turning or for anyone who 
ns a lathe.—EDMUND C. HANLEY. 
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for Sostoined High 


When Ab Jenkins recently broke 
87 World’s, International and 
American speed records, on the 
Bonneville Salt Beds, averaging 
157.27 miles per hour for 24 
hours, he wrote an amazing bit of 
history involving a methodical 
man and a carefully prepared 
motor. 


In this astounding record of per- 
fect engine performance—the 
most destructive service conceiv- 
able—Champion Spark Plugs 
played a vital part to perfection. 
Not one spark plug was changed 
throughout the entire run, nor in 
the run he made previously in 
which 72 stock car records were 
broken. 


Thus once again the soundness of 
Champion’s 27-year-old policy of 
constant and tireless research and 
engineering, applied to the only 
product manufactured by Cham- 
pion, has been confirmed. This 
concentration has kept Champion 


AR SCIENCE MONTHLY 


when answering advertisements in this magazine. 
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| Speed EpfORMANE 


Spark Plugs everlastingly ahead in 
performance and dependability. 


Every engine performs better with 
Champion Spark Plugs because 
they are made with that one pur- 
pose in mind, regardless of cost. 
The same quality of materials and 
design, the same exclusive and pat- 
ented features are used through- 
out the entire Champion line, 
right down to the tiny spark plugs 
built for model airplanes. 


Demand Champions for your car 
because you can depend on them. 
Dependable dealers everywhere 
sell dependable Champions. 
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12 ASSORTED NEEDLE 
FILES ,.. in a Box which 


EXTRA? 1X. 


becomes a Bench Stand... 


You'll like this new, economical, conven- 
jent way to buy Nicholson X.F. Swiss Pattern 
Knurled Handle Needle Files ... the files 
that will help you do the most delicate filing 
work with precision. 

12 different-shaped files . .. a complete 
assortment for every delicate filing need .. 
now available in convenient box. Lift off the 
top and the box becomes a handy bench 
stand ... keeps files within easy reach and 
prevents them from rubbing. 

You can equip yourself to do all types of 
precision filing by asking your hardware 
dealer for the new set of Needle Files in the 
box that becomes a bench stand, If he can- 
not supply you, write us direct. Nicholson 


File Company, i ee F 
A FILE FOR EVERY PURPOSE 


Providence, 
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A more elaborate type of clamp with two 
separated rings and several sliding blocks 


Homemade Ring Clamps 
(Continued from page 85) 


used. To make this arrangement more 
convenient, another ring of the same 
size may be mounted directly over the 
first ring and separated from it by 

in. spacer blocks. Wood screws passing 
through the rings and spacer blocks 
hold the assembly together. Small 
wooden blocks, which are drilled for the 
bolts and rabbeted as illustrated above, 
fit between the rings and may be moved 
around the circle so that pressure may 
be applied at any position without 
changing the bolts or drilling holes for 
each new set-up. 

When it is desired to apply pressure 
from the top as well as the sides, a half 
section of the next smaller ring is used 
as shown at the beginning of the article. 
This is drilled and is held in place by 
two of the bolts that pass through the 
ring fastened to the baseboard. The half 
ring may be swung sidewards in either 
direction, and with it pressure may be 
applied in any desired position. 

For applying pressure from the in- 
side, a simple jig can be made from the 
disk that was left when the rings were 
cut off. Holes are drilled around the 
edge, and short machine bolts are in- 
serted and adjusted to fit the work. 

There are two methods of applying 

(Continued on 109) 


page 


To apply pressure from 
inside, a spreader may 
be made as at the 
right. Below, a clamp 
with wedges. The ring 
rests on two wooden 
blocks until the wedges 
are hammered in place 











ALL winter long, rust and sediment have 
accumulated in your radiator. Fine scale is 
choking the cooling system of your car. 
Clean it out! It’s easy and inexpensive. Do 
it yourself in a few minutes. Use Sani-FLusu, 

There is nothing in Sant-FLusH that can 
injure your motor or radiator-fittings. It is 
a scientific powder that removes damaging 
dirt from the cooling system. Just pour |(c 
worth in the radiator. (25c for the largest 
trucks and tractors.) Follow directions on 
the can. Run the engine. Drain. Flush. Re- 
fill with clean water. Your motor will run 
cool. You save fuel. You don’t take chances 
on costly repairs. You'll find Sani-Fiusn in 
most bathrooms for cleaning toilets. Sold by 
grocery, drug, hardware, and five-and-ten- 
cent stores. 25c and 10c sizes. The Hygienic 


Products Company, Canton, Ohio, 
anierius. Safe 
CAUSTIC 


KEEPS RADIATORS CLEAN 


MEGOW’S MODEL KITS 


Most extensive line of ship and boat 
kits for the constructive hobby- 















crafter, ranging from 10¢ to $6.00 : {2 
MAYFLOWER, 17%”, printed 
deck-piece, $2.50. With carved " 
hull, $3.00. Postage l5e. MODEL ; 


SPEED BOAT. Clock mechanism, 
motor and prop. in one unit. Capa- 
ble 800 ft., or 5 to 7 min. drive, 
$1.95. With elec. outboard, motor 
less batteries, $4.95. Postage lide 
7 Send 5e postage for c¢ 

PO a a 52-pg. illu catalog I 
~~” scores of latest ship and a 

models, also ready-made 


e — 
f and supplies 


engines 





M EGOW’ s° Dept. PS, auanee as @utuet Sts. 
or 217 N. Desplai St., Chicago, tll. 
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You can do almost anything with the WHIZ 

ELECTRIC POWER TOOL Shar en 4 
lives, scissors, te ols: grind axes, dies, 

remove ‘paint, rust from aute »-fen- 
vodwork, and metals; smooth rough 
s: finish off machinery cas 
odwork; Saw metals, wood: drill 
teel, wood; etch glass; polish 
metals; and L001 other jobs—in the home- 
workshop or fac y. Ready to work the in 2 
stant you plug | tate any light socket 110 volt, AC on De rah 
erful motor, ', inch chuck cap yacity, ball bearing thrust 
MODEL with Ne rmal Speed ‘uses 50 different acce 











ya? 














6.95. SPECIAL *'2-SPEED’’ MODEL, combines Norr Sp 3 
lich ‘Spe eed in one cate uses 200 different accessories pals y $8.9 
FREE Accessory outfit (worth $2) includes set o f dri} is nted 

1'’” axinter. sang ing discs, cutting whe nn 


FREE with either outfit rderec y vi 
). if desired. 10 Day 


brush, polishing wheel, 
We pay postage on all< were. cC.O 
Money Back GU ARANTEE 


Paramount Prod.Co., Dept.4-C,48 W. 48th St., New York| 
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Boring Accurate Holes 
Through Thick Wood 


OMETIMES it is necessary to bore a 
hole very accurately through a thick 
block of wood as, for example, when fit- 
ting the rear screw of a high-powered 
rifle receiver through the gunstock. 
Difficult as this job is, it can be done if 
you know the trick. 

The center of the hole must first be 
marked with a prick punch on each 
side of the block. Then start with a 
twist drill that is less than half the size 
of the required hole, and bore about 
three fifths of the way through from 
each side, lining up the drill by eye as 
carefully as possible. Follow with a 
drill_only 1/64 in. larger than the orig- 
inal drill, but turn it backward. This 
cuts very slowly and does not dig in. 
When the drill reaches the hole from the 
opposite side, which is always at a 
slight angle to the first hole, it will fol- 
low the second hole and ream the angle 
down. 

As soon as the drill has gone com- 
pletely through the wood, continue turn- 
ing it backward a long time to ream 
the hole as straight as possible. Con- 
tinue by the same method, each time 
using a drill 1/64 in. larger, until the 
right diameter has been reached. The 
resulting hole will be very smooth, with 
the fibers of the wood burnished back, 
ind it will be a very tight fit for a 
screw or a bolt the size of the last drill 
used.—MARK A. COOPER. 


Handy Gauge for Drilling 


ON MY workbench I keep an ordinary | 


12-in. hardwood rule along the middle 
of which are holes ranging from 1/32 


, to 5/16 in. The size of each is marked 


with India ink. When I have to bore 
i hole to suit a certain bolt, rivet, pin, 
ir screw, I try the fastening in several 
of the holes until I find the size it fits, 
ind then select a drill.—R. J. JARVIS. 


Homemade Ring Clamps 


(Continued from page 108) 


pressure when the rings are used with- 


the bolts; the other, with wooden 
wedges. These wedges are made in two 
pieces, one part being notched to fit 
onto the ring and the other in the shape 
of a regular wedge. The pieces of each 
pair are cut with the same taper so that 
e pressure will be applied squarely. 
On some work it is convenient to use 
angle blocks. These are made from 
scrap wood at the same time as the 
vork and fit over the joints while they 
are being glued. They not only insure 











| out the baseboard. One is by means of | 


accurate fitting of the joints, but also | 


provide a means of applying the pres- 
Sure without marring the work. It is 


best to place a strip of paper between | 


these blocks and the work. 
While the rings shown are of a size 
’ small work, larger rings may be 
med by using straight pieces of 
od and securely fastening them in 
shape of a circle. 





J 


with flavor 


—the MILDNESS 
of fine old 
Kentucky Burley 
aged in wood 


—the FLAVOR 


of pure maple 
sugar for extra 


Rolls smooth in a cigarette 


Draws right in both | 


Copyright 1938, LicGeTr & MyeERs ToBacco Co. 








and you 
stoke er up 








— 


good taste 
Velvet packs easy in a pipe - 


5 pba? 
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UGHT as a leather/ 


Ba, 


“STRONG 


Big Money 


Assembling Mead's New 


SO lb. PORTABLE 


OUTBOARD 
I-YAN 


In a Few Hours At Home // 


LOW COST SAVE 50% 


AND YOU CAN EVEN PAY AS YOU BUILD! 


A Sensation! Build this 50-\b. t vag durable, seaworthy 
Outboard Ki-Yak in a fe urs at home—and save nearly HALF! 
Then Ly 8 always ready to go seahorse by has d ¢ or ear fé or sailing, 
outb rding, rowing, to hunting, fishing, camping! Safe “ak 
roof. More ‘pe ved oe Te rae More miles per gallo yn! More 
oating per do ake any Ou thoard 4 r P or lese 
Me acl perfected aluminum-ribbed, Cut-t« matruction Kit 
guarantees successful a mt « gquic k y and profitably | if 
you build to sell to o mazing SLOW Introductory Prices, and 
if you wish you ¢ 1s You Build! 


Knocked Down Kits or Factory-Built! 


immediate Shipment! 
1 with Mead’s Portable Ki Yaks! CK-1 weigt 20 
I 0 Ib CK-3, 45 and OK -2 or 
ho it ! $ mgest ighte t boats of their 
kind! Bes Rush dime and cour ym for 
wiant circulars, low introdu 
Hurry! 
Market, Dept. 


portable 


Thousands satisfic 


tory prices, $6 Gift Paddle offer 
Mead Gliders, 15 So. 
0-48, Chicago, tM. 


handling charge 
ALL. Mead 
Gift Paddle 


Gentiemen: | am enclosing c postage 
ease 1 Me y Nev ed ular wing 

Ki-Yak mode w Int tor ‘rices a 

Offer | ‘ ' 


NAMI 
STREET & NO 


CITY TATE 


RUSH ME WITH 10c TO: 
RAE AD GiIDEeERsS 


1S S$. MARKET ST. Dept. D-48 


tion Poput 





3 NG EY 
~ MOLDINGS Vv 
(TOP view) 





“3 WALL BOARD 





RAGBETED—-4 


wa SHELVES 











{ A 

hm 2% 
2"«4" 
Suggestion for an 

Electric Fivrenlace 




















YS 7714.6 


Hints on Dressing Up 
a Recreation Room 


(Continued from page page 81) 


or pipes running along one side can be 
boxed, and shelves or cabinets built be- 
low. 

Painting and finishing, of course, is 
a matter of individual choice and de- 
pends largely upon the selection of pan- 
eling. Bare cement walls can be treated 
with cold-water paints or special cement 
paints, or if they have been treated 
with the casein-glue whitewash men- 
tioned in the previous article, they may 
be left white. It is better as a rule, 
however, to use the bolder colors when 
a room is to serve for recreation. 





ONTHLY when 


Your basement room is now com- 
pleted, and ready for the furniture, 
game table, and other accessories. 





| %ig.7 


Design for a cellar fireplace. In an old 
house, the flue can be carried up outside 


N PIPES 
RESEMBLE GEAMS 





EMPTY GE 
PROPERLY 5 





ve APPEARANCE 
SS BEAN 


Pipes and ducts should be boxed in if pos- 
sible, and the rough cross bridging hidden 


answering advertisements in this mag 


NOW, GET 


REAL RESULTS 


WITH YOUR 


ELECTRIC 
RAZOR 


Set-Up makes any elec- 
tric razor shave clese 
& clean. Rub on beard, 
let dry, then shave. 





$] MONEY BACK GUARANTEE 


PINAUD 


PARIS 








azine, 


Free 
Catalog 


fa—sPRING 1938 
Just Off the Press 
Fully illustrated, 


“ih iggy 
‘ ie 
wate showing special foot- 


hf wear and clothing 
\) for fisherman and 
} camper, also special 
') fishing tackle. 


L.L.Bean, Inc, 


177 Main Street, 
Freeport. Maine 








338° to $167. 

Time tested for 27 years—America’ 
values in Row Boats, Fishing, Hunting, Outboard 
Motor, Ice and Sail Boats! Always ready t 
Endorsed by leading summer camp 
Send post card for 24 page catalog! 


PIONEER MFG. CO., 424 Perry St., Middlebury, Ind. 


s outstanding 





Write today for ALLIED’S big Spring Catalog 

just off the press! 164 pages packed with every- 
thing NEW in Radio. 62 sensational new “KNIGHT” 
Radios, including Push-Button Tuning models at 
new low prices; latest Auto Radios: Phono-Radio 
Combinations; 6 volt-110 volt Farm Radios; sets 
for AC, AC-DC, 6 volt, 32 volt, battery, and auto 
operation atunequalled prices... Set-Builders’ Kits 
of all types from 1 to 14 tubes... Amateur Gear in 
all leading lines... Amazing new Sound Syst 
for every purpose, from 10 to 80 watts... 
Equipment for all servicing needs. And more than 
12,000 parts—books, tools, etc. Everything you 
need in one complete book. Lowest prices, fastest 
service. SEND COUPON for Free new Catalog 
FREE PAR7S LISTS—Write for Free parts lists 
for any kit described in Popular Science or any 
other magazine. 


ALLIED RADIO 


833 W. Jackson Bivd. 
Chicago, Illinois 


[ Send me your new Spring and Summer 


' Catalog Free 
Name 


Address 


FREE-SEND COUPON 


POPULAR SCIENCE MONTHLY 
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Cracks can't be hidden, even when a stipple 
finish is used, by covering them with cloth 


Your Painting Questions 


(Continued from page 78) 


setting too fast. Work from the open- 
ing toward the solid portion with each 
application of plaster so as to pack it 
in tight. Let dry hard, then cut down 
level with the wall by using No. 12 sand- 
paper backed up with a smooth block. 





Do not cover the cracks with strips of | 


cloth because these will show even 
when covered over with a thick coat of 
stippled finish, as illustrated above. 


Now that we have remodeled our cel- 
lar and installed an oil burner, we 


should like to know how to treat our 
cellar walls to make the basement bright. 

If your walls are poured cement 

or cement blocks, go over them 
with patching plaster and close up all 
noticeable holes and cracks. Dry and 
sand down level. Use a stiff broom to 
brush down all surfaces after patching. 
Provided the basement is well aired, a 
washable calcimine can be used with a 
minimum of expense. 

If, however, the walls have a tendency 
to be damp in summer, do not use any 
kind of water paint or an obnoxious odor 
will develop. Under these conditions 
ipply a coat of eggshell-gloss wall 
paint, preferably with a motor-driven 
compressor and spray gun since this 
will do an almost perfect job in one 
coat. Otherwise, even if a 6-in. wall 
brush is used very carefully, two coats 
lay be necessary to cover adequately 
the first time the basement is decorated. 


© Please tell me how to remove a high- 
\ grade synthetic-resin varnish from lino- 
leum. The varnish is the type that is 
wiped on rather than brushed. 
If this is an inlaid linoleum, a 
/ standard varnish remover will be 
itisfactory.. Lay this on with a single 
brush stroke in only one direction. 
lean off with steel wool and denatured 
cohol. Wash clean with rags soaked in 
cohol. If the floor covering is a printed 
ittern, you cannot use a remover be- 
iuse it would not only take off the 
irnish, but the design as well. 
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SPARK PLUGS 
NEED CLEANING 
Too! 


vv* - 
' 


i <3 
Tat 
Every 4,000 Miles 


GET YOUR PLUGS CLEANED 
by The AC Method 


Flowmeter fuel consumption tests have proved that 
dirty or worn plugs waste as much gas as one gallon 
in ten. The oxide coating which causes this waste by 
short-circuiting the current when the engine is labor- 
ing can only be removed by the gentle scouring action 
of a specially crushed, semi-soft rock under controlled 
air pressure. “The AC Method” cleans plugs this 
way. Seventy thousand registered AC 
Cleaning Stations render this service, 


while you wait, for only 5c a plug. 


LOOK FOR THIS SIGN 
When you need plugs 


ARK PLUG 


CLEANING STATION 








or plug service 













AC SPARK PLUG DIVISION e General Motors Corporation « FLINT, MICHIGAN 















“Sure Keeps Models 


RUNNING 




















MOBIL HANDY OIL 


A light, penetrating, non- 


gummingoil. Lubricatesall i 
electric appliances, sewing Mobi 
and washing machines, bi- > 


cycles, toys. Fine for auto- 
mobile generators. Pre- 
vents rust. Convenient wall 
bracket freewitheverycan. 


MOBIL UPPERLUBE 















Add to your gasoline— 
reaches the engine asa 
vapor. Its special im- 


Mobil pregnating ingredient 
protects upper cylinder 

‘Upperlube walls, piston rings and 
valve stems from rust 

D Mancre of Mavi and wear. Reduces car- 


bon. Quiets engine. 


BUY WHERE YOU BUY 
MOBILOIL OR MOBILGAS 


Mobil SS 
Specialties 


MOBILGLOSS - MOBILWAX - MOBILWAX PAD 
MOBIL HANDY OIL - MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY - MOBIL UPPERLUBE 
MOBIL HYDROTONE - MOBIL SPOT REMOVER 


BY THE MAKERS OF MOBILOIL 














Making an Earth-and-Moon Model 


(Continued from 


— 





A metal band is tacked around the lower 
edge of the large pulley to form a contact 


the pipe is a reducing T-cap through 
which a hole is drilled to allow the rod 
to rotate freely, yet without play. 

Encasing pipe 9 is a drapery-rod tub- 
ing (10) with a wooden pulley (13) fas- 
tened to its base, which in turn ro- 
tates freely on a ring washer resting 
on the fuse box. 

A sturdy %-in. U-shaped metal strip 
(17) has a hole for tubing 10 to pass 
through, and this strip acts as a base 
for the largest pulley (12), which is a 
9-in. grooved wooden disk. 

The sun’s reflector is lined with dull 
black paper. The 18-volt bulb, when 
used with a 10-ohm rheostat connected 
with a toy transformer, shows the ever- 
changing shades of day and night. 

Sewing-machine belting turns the 
two lower sets of pulleys, while a plain 
cord, with a coil spring for tension, 
turns the upper pulleys. 

The hollow earth is punctured at the 
north and south poles. A curtain-rod 
tube 234 in. long is soldered to the south 
pole, and at the other end of the tube 
is soldered the small gear of an egg 
beater. The earth’s axis extends from 
the north pole through and below this 
tubing. 

To save space, the following is both a 
key to the drawings and a guide in se- 
lecting suitable materials: 

1. Tin globe. 

2. Axis of globe, 4-in. curtain rod. 

3. Curtain-rod tubing. 

4. %-in. flat metal bent to 23% 
with holes for axis of earth. 

5. 4-in. curtain rod 

6. Large egg-beater gear. 

7. Small egg-beater gear. 

8. Reducing T-cap with hole in top for 
rod 5. 

9. *%-in. pipe threaded into top of fuse 
box 16. 

10. %-in. curtain-rod tubing. 

11. %-in. curtain-rod tubing. 

12. Wooden pulley, 9-in. dia., resting on 
ring washer. 


deg., 


13. 
14. 
15. 
16. 
17. 


page 92) 






Wooden pulley, 2%-in. dia., fastened 
to base of tubing 190. 

Metal band tacked around bottom 
edge of pulley 12. 

Flexible metal for electrical contact 
with band 14. 

Fuse box fastened securely to base- 
board. 

*%-in. flat metal which supports pul- 
ley 12. 











1 





. Why do spring and summer have | 


. What is the vernal equinox? 
. Why do we have four seasons? 
. What is meant by regression of 


. Is the orbit of the moon always 


. Why does the moon appear to | 


10. Why do we have colder weather 


QUESTIONS THE MODEL 
HELPS TO ANSWER | 







seven more days than fall and 
winter. | 








the nodes? 





concave to the sun? 
. Why does the sun set only once a 
year in the polar regions? | 













travel from east to west when ac- 
tually it is traveling 13 deg. east- 
ward each day? 

. Why does the moon appear to 
revolve completely in 2944 days 
when it requires but 2713 days? 

. Why does the “Man in the Moon” 
appear upside down to some per- 
sons? 
















in January when the sun is 3,000,- | 
000 miles closer to the earth than 
it is in July? 
1. Why isn’t the moon always full? | | 
















18. 
19. 
20. 
21. 
22. 
23. 
24 


25. 


The pulley grooves are padded with tape to 
provide the required number of revolutions 


. 3/16-in. curtain rods. 


. Metal triangle to keep uprights in 


7. Roller. 
. Roller’s axle, fastened to 29, 30, and 31. 









Metal pulley, 1-in. dia. 

Flat electrician’s “fishing” wire. 
%4-in. pipe 3% in. long. 

Curtain rods 6 in. long. 

Wire helping to support moon’s arm. 
\4-in. curtain rod 7% in. long. 







Curtain-rod tubing 11 in. long with 
%4-in. slit lengthwise. 







place. 







(Continued on page 113) 
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| Earth-and-Moon Model THEY PRIED THE LID OFF 


(Continued from page 112) 


DAVY JONES’ LOCKER! 


POLICE BLOTTER REVEALS 
DARING RESCUE 






















a 
_ 


9. Lugs, which rise and fall on rods 24. 
30. Wire guide; slides in slit of tubing 25. 





1 | 31. Stiff wire to support moon. 
32. Cork moon. 
t 33. Hardwood arm 26 by 1% by * 4 in. 
34. Wire, helps to support sun’s arm. 
- 5. L-brackets. 
6. 3/16-in. curtain rods. 
- 17. Base of cocktail shaker with 3%-in. Patrolman Ernest Saftig, 
opening former life-guard, of 
te : : , 4487 47th Street, San 
a 8. Nuts for adjusting to proper level. Diego, California, whose 
9. Bulb for sun, 18 volts. courage and presence of 
| 40. Base and top of old flash light. mind snatched the life 
| os , of a reckless beach-party 
1. Wire leading to contact on pulley 12. | swimmer from the sea. 


12. Large gear of ordinary egg beater, 
2%4-in. dia. 

13. Small gear of egg beater, %-in. dia. 
14. Rigid U-shaped metal frame fastened 
to baseboard. 

| 45. Sun’s pulley, %-in. dia. 

| 46. Moon’s pulley, 2%-in. dia. 


“It was 2:30 A.M. The radio 
in our car barked our num- 
ber, ‘Crystal Pier, a drowning, 
rush.’ From the pier, my part- 
ner, Richard V. Disney, of 
3230 Whittier Street, and I, 
heard faint cries. 


1 
7. Earth’s pulley, 2-in. dia. 
18. 4-in. curtain rods. 
19. 10-ohm rheostat. 

). Toy transformer. 


Rubber Bands Hold Toy 
Tracks Together 


MODEL railway 
track of the or- 
dinary tin-plate 
type may be pre- 
vented from 

coming apart = 
teats Bs. oti Se ae 

| by the simple 
| expedient of slipping a rubber band 
1round the end ties as shown in the ac- 
companying sketch.—MoORTON COSMAN. 





“When I reached the man he was 
about done for. As I battled the un- 
dertow to bring him in, he slipped 
from my grasp and sank. 











Spring Clip on Mail Box 
for Outgoing Letters 


AN OUTGOING letter sometimes has to 
be left at a house mail box for the letter 
th | carrier to pick up the next time he calls. 
If it is placed inside the mail box, he 
| may not notice it, and if it is merely 

| shoved halfway into the slot, it may | “Together, Disney and I 
| become dislodged or be lost. brought the body ashore, and 


























“In the darkness I 
couldn’t find his 
body. Then Disney 
. gave me his flash- 
— , light, and because 
it kept burning, I 
was able to locate 
the victim by div- 


\ simple solution is to place a spring | then ing 


) of some type on the side of the let- ; 
~ “With the glow of the flash- 














ter box. This may be simply a piece of | ; Brcoe 
spring brass, bolted on and bent to hold | ___ light on that cold, pallid face 
the letters. If the mail box is not ex- that seemed stilled forever, 2 Pr 
| posed to the weather, an ordinary we tried artificial respiration a 
| spring stationery or binder clip may be -..and it worked! If ever a S 
| used, but it is best to enamel the steel man was saved by the faithful ll 
| so it will not rust and leave stains on performance of fresh DATED oi 
the letters. In an exposed location, a ‘Eveready’ batteries, this man ay | 
spring wooden clothespin is better. It was. E tad Sen —_’? 3 
may be painted the same color as the (SIGNED) fey * 
letter box. If the mail box is down low, a 





be sure to place the clip so it will not 
catch on clothing.—MoORRIS KATZ. 








Kepairing Coaster Brake NATIONAL CARBON COMPANY, INC., 30 East 42nd Street, New York, N. Y. 
BICYCLE coaster brake that was so 


worn it would not stop the wheel w 
S01 pth acca | KINKADE GARDEN TRACTOR || COMEETE 76 saw ovrer +927 
Dy inserting a piece of clock and Power Lawnmower 30, 30 teeth to inch. Pully for motorfand full 


instructions and parts list. 















ig saw has sturdy cast iron frame, braced 





ng 0.015 in. thick between the A Practicz *° cog r Plow = ge ator r for and trussed, 8’’ square table smoothly machin- 
} . s * Gardeners ruit Growers, Truckers A Ss ed for accurate work. Cuts to center o 
1 and the outer shell. This ring Florists, Nurserymen, Suburbanites, * x > — blade 
ived steel shim holds itself in place Country Estates and Poultrymen. g a 4 ca Sites wel- 
an’ takes up the extra space caused by Low Prices—Easy Terms come addition to ‘any’ sign “shop, model 
Wear.—WALT MESSENGER. AMERICAN FARM MACHINE CO. Send check or money-order. 
1072 331d Ave. S. E. Minncapolis, Mion. We ship anywhere 














ies : PHILA. MACH. CO. 118 N. Sixth St., Phila., Pa. 
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“HERE’S A SWELL WAY TO 


KEEP TABS ON 
YOUR TOOLS! 


BUILD THIS MASONITE TOOL 


BOARD AND BENCH TOP 


@ At last! A practical solution to the "lost, 
strayed or stolen’ tool problem. The MASON- 
ITE TOOL BOARD provides a special place 
for each and every tool. Convenient to reach. 
Easy to replace in its proper space. Small 
pieces of MASONITE TEMPERED PRESD- 
WOOD, individually shaped for each tool and 
attached to the MASONITE base, form the 
racks and holders. 

@ A MASONITE TEMPERED PRESDWOOD 
BENCH TOP gives you a smooth, clean, hard 
Protects your 
Rejuvenates old bench. One edge is 
marked off boldly in feet and inches, 


working surface. new bench. 
your 
always 
ready for quick measuring. 

@ Modernize your workroom. Mail the coupon 
today for FREE working drawings of the 
MASONITE TOOL BOARD and BENCH TOP. 
We'll send FREE sample of the MASONITE 
TEMPERED PRESDWOOD you'll use in their 


construction. 








| 
| 
| 


MASONITE 


THE WONDER WOOD 


A MISSISSIPPI PRODUCT 


SOLD BY LUMBER DEALERS EVERYWHERE 


Copyright 1938, Masonite Corporation 


Masonite Corpora- 
tion, Dept. 
111 W. Washington St. 
Chicago, Il! 
Please send me FREE working draw- 
ings for the Masonite Toot Boarp 
Tor, and a FREE sample of 


Masonire Temperep Prespwoop. 








Mate 
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Tested BLUEPRINTS | 
Simplify Your Workshop Problems 


HEN you are making boats, 

furniture, models, and other 

articles in your workshop, ac- 
curate, detailed blueprints will simplify 
the work considerably. Ever since 1922 
we have provided readers with authori- 
tative drawings for many projects at a 
nominal cost, and this service has 
grown to be the greatest of its kind. 
A partial list is given below; a com- 
plete list may be obtained free by send- 
ing a stamped, self-addressed envelope. 


BOATS 


All-Purpose Boat, 11 ft. 5 in. 
long, for sails, outboard motor, 
or rowing, 331- 

16-ft. canvas-covered kayak, with 
sail, 192-193-194-R ..... 

Combination Boat, 15-ft. hull, can be pow- 
ered by sail, outboard motor, or oars, 
131-132-133-R 

Folding Duck Boat, 13 ft. long, 

High-Speed Boat for Small Outboard Mo- 
tors (7 ft. 11 in. long’, 257-R... , 

Midget Boat or Pram, 9 ft. long, for oars, 
sail, or outboard motor, 339- 

Racing Runabout (13 ft. long, for outboard 
motor), 261-262-R 

Racing Sailboat Blackcat (13 ft. 4 in. 

5 ft. beam, weighs 250 lb., Marconi 
rigged), 321-322-323-R 
Sectional Rowboat, 9 ft. 8 in. long, 
used with small outboard motor; 

wood construction, 340-341 

Sport Runabout (9 ft. 8 in. 
beam, for small outboard motors), 
309-310-R 

Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 224-R 


— 
Canoe, 


can be 
all 


MODELS 


Aircraft Carrier Saratoga (18 
in.) and a Flush-Deck Destroy- 
{ ‘ er (61% in.), 226-227-R 75 
Alabama, famous Confederate bark-rigged 
steam sloop, 21%%-in. hull, 335-336-337 
Bluenose, the famous fishing schooner, 174- 
in. hull, 110-111-112-R....... 
Brig Malek Adhel (20-in. hull; frame-and- 
plank construction), 304-305-306-R. 
Clipper Ship Sea Witch (9'4-in. hull), 219 
Comme WP aaah Ironsides’’), 21-in. hull, 
59 ae 
Cruiser v. *S S. Indianapolis “(12 
Farragut’s Flagship Hartford 
hull), - 
i a % Ocean (14-in.), 
H. S. Bounty (8%-in. hull), 
Liner’ President Lincoln (143% in.), 
Locomotive Model, Hudson Type, 
Gauge (14 in. long; driven by 6-volt 
motor), 329-330-R .... 
Mayflower (24 in.), 83-84-85-R 
New Bedford Whaleboat (14-in.), 
Normandie (205-in. hull), 264- 265. salieccanda 
Privateer Swallow, Baltimore clipper, 
(13-in. hull), 228-229-230-R................+. 
Racing Yacht Seascout (42-in.), 106-107-R 
Roman Galley (19-in.), 138-139-R 


1.00 
1.00 
1.25 

25 


-in.), 216... 
(33%-in. 


Ship Model Weather Vane, 66 

Sovereign of the Seas, clipper ship (20%- 
in. hull), 51-52-53-R 

Spanish Treasure Galleon (24 in.), 46-47.... 

Trading Schooner (17'4-in. hull), 252-253... 

. S. Battleship Texas (3-ft. hull), 197- 198- 

199-200 
(Construction kits are available for) 
(some of these models. 22.) 


See page 22 
FURNITURE 


Bed and Armchair Table, 333A 
Cedar Chest, 17 
xs Double-Decker Bed, 277A 

as Table, American Empire, 241A 
Fireside Bench, Colonial, 187A-188A............ 
Floor Lamp (tripod base), 
Four-Leaf Card Table, 239A 
Gate-Leg Table with Round Top, 24 
Hanging Wall Cabinet, 280A 
Maple Tavern Table, top 30 by 68 in., 318A 
Modernistic Lamps (three designs), 9?...... : 
Reading Tables, Two, 68.... 
Sewing Table, 1 
Silverware Chest on Stand, 256A.... 
Smoking Stand, Modern, 238A 
Telephone Table and Stool, 18... 
Tilt-Top Table (turning), 


RADIO SETS 


4 All- Wave Portable Receiver 
+ (two tubes, operated by bat- 
pri tery), 217-R 
Amateur Short Wave Receiver, . 
Amateur Radio. Transmitter, 183-18 
Five-Tube Short Wave (A.C. or D. rs ),. 223 
Full Electric Headphone Set, 130.............. 
One Tube (battery operated), 103 
Screen-Grid Set, 
Short-Wave Converter Unit, 137.............. ; 


MISCELLANEOUS and TOYS 


Arbor 
Garden 
Baby’s Crib and Play Pen, 26.. 
Pour- Treadle Hand Loom, 268A-269A 
Garden Trellises, 34 
Projector for Photos and Pictures, 259A.. 
Toy Electric Motor, Softwood Coffee Ta- 
ble, and Scottie Pins, 332A 
Turned Costume Jewelry, 275A 


with Two Seats 





Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


City and State 


Please print your name and address clearly. 














POPULAR SCIENCE MONTHLY 
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50 
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Child's Sewing Cabinet 


(Continued from page 75) 


place to which to fasten Mary and the 
lamb. Four nails are set into the curb- 
ing to hold spools of thread. The lamb’s 
tail holds the thimble. 

The whole should be painted in bright 
colors. The schoolhouse can be red 
with the window panes colored blue. 
The tile roof may be green, orange, or 
white. Mary’s dress is bright orange 
with blue and black figures. The lamb 
is white and has a pink ribbon around 
its neck. The sidewalk is painted white 
with black lines for the joints between 
the stones.—D. C. MARSHALL. 


Small Occasional Table 


(Continued from page 74) 


| three-ply, a piece of solid walnut is 


best because the edges are exposed. If, 
however, veneer is used, the edges may 
be faced with strips of thin walnut. The 
top may be nailed on if the nails are 
placed where they will be hidden by 
the gallery rail. Small angle blocks, 
glued to the underside of the top, serve 
to make the construction more rigid. 

The gallery rail, marked J, should be 
carefully mitered at the corners before 
the design is cut out so the spacing of 
the design may be adjusted uniformly 
at ends and sides. Assemble the rail 
with glue and nails, set it in place, and 
drive a few nails into the table top 
after drilling holes. The ornamental 
brackets are then sawed out and glued 
and nailed in place. 

After the nail holes have been filled 
and the whole table sandpapered, the 
wood may be stained, filled, and var- 
nished, or given any desired type of 
finish.— F’. CLARKE HUGHES. 











LIST OF MATERIALS 
Description T. W. Ris 
+ Leg parts A and B @ 14% 4 
Leg parts C and D g 14 13%4 
+ Head blocks E 13 138 3% 
‘’ Brackets F 4 3 3 
+ Banding G 14 4 16 
lop H 3% 12% 416 
+ Railing / 
(see detail) 4 1% 16 
+ Side rails J 
(see text) \/, 3% 15 
Leg strips K Ve ve «24 
+ Base blocks L % 2% 2% 
Note: Dimensions are given in inches. All 
k is walnut except the head blocks &, 
h are white pine. 
APRIL, 1938 
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IN 1904... “It was 34 years 
ago that I went over to ‘Pop’ 
Smith’s place to help him clear 
out his woodland. I can remember 
it just like yesterday. That first 
evening, after he’d walked 

me down to the end of the lane 
and wished me ‘gocd night,’ 

he handed me a corn-cob pipe and 
a package of UNION LEADER— 
‘for company!’ he said.” 


TODAY. . . “Since that day, 
I’ve found UNION LEADER is 
always mighty pleasing company. 
On my own farm, out by Milo 
Center, I now have three grown 
sons, all of them smoking 

UNION LEADER like me. Looking 
back, I can recollect some skimpy 
years when crops weren’t so 
good—but I’ve always been able 
to feel pretty rich just by 

lighting up my pipe.” —Benoni 
Sisson, R.F.D. Milo Center, 

Penn Yan, New York. 


ALWAYS. . . For more than a third 


of a century, each package of 

UNION LEADER has been packed with 
fragrant, age-mellowed Kentucky Burley 
that’s been cured by a special process to 
remove every trace of bite and burn. 
That’s why UNION LEADER, at a 
dime, is the smoker’s friend. Try a 
tin today! It’s specially cut to 

make easy-rolling, smooth drawing 
cigarettes, too! 


lO’ 


FOR PIPE AND 
CIGARETTE 






=" Copyright, 1938, by 
P. Lorillard Co., Inc. 


THE GREAT AMERICAN SMOKE 
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UNRULY 
HAIR 


Even Stubborn Hair Will 
Stay In Place 


Costs But A Few Cents To Use 
— a bottle lasts for months 


r YOUR HAIR difficult to keep in 
place? Does it lack natural gloss and 
lustre? It is very easy to give it that rich, 
glossy and orderly appearance so essential 
to well-groomed boys. 

Just rub a little Glostora through your 
hair once or twice a week — or after sham- 
pooing, and your hair will then stay, each 
day, just as you comb it. 


Glostora gives hair 


that natural, rich, 
well-groomed effect, 
instead of leaving it 
stiff and artificial 
looking as Waxy 
pastes and creams do. 

Try it! A large 
bottle of Glostora 
costs but a trifle at 
any drug store. 


Aka Se 


Glostoray 


mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 











More than 500 toys were constructed by the 
Nanticoke (Pa.) Club during the past year 


Guild Helps Its Clubs 


(Continued from page 87) 


State Armory on the second Wednes- 
day of each month... “A Practical 
Cover to Save Books”’ was discussed by 
George Sogge at a meeting of the Stout 
Arts and Crafts Club, Menomonie, 
Wise. William Christensen spoke on 
“Wood Turning as a Hobby.” ... The 
Hudson (Mass.) Craftsman Club is con- 
structing a model house to scale. 

A year of brilliant achievement is as- 
sured the Rockford (lIll.) Homecraft 
Club with the election to office of three 
men who helped organize the National 
Homeworkshop Guild in 1933 and were 
among its original officers. LeVern T. 
Ryder has been named chairman of the 
local club; Robert A. Horner, vice 
chairman, and E. Raymond DeLong, 
secretary. They were originally presi- 
dent, vice president, and secretary of 
the national organization. Other officers 
of the Rockford club are E. J. Davis, 
treasurer, and F. C. Burritt and R. G. 
Alcock, directors. 

Projects being constructed by mem- 
bers of the Bushwick Homeworkshop 
Club of Brooklyn, N. Y., include the fol- 
lowing: photographic enlarger, toy 
chest and cabinet, chemical balance, 
and Colonial fireplace. Robert Nelson, 
president, exhibited a children’s clothes 
tree he had designed and built. 

The Fairmont (W. Va.) Homecraft 
Club reports that it has just concluded 
the best year since its organization. A 
total of 207 toys were made for the Sal- 
vation Army and 50 reconditioned toys 
sent to a local orphanage. Elaborate 
plans are being made for 1938, includ- 
ing the establishment of a large home 
workshop library and a varied program 
of talks and demonstrations. Officers 
are A. D. Koon, president; B. L. Bell, 
vice president; W. M. Hamrick, secre- 
tary-treasurer; C. H. Alexander, li- 
brarian. 

Edward Morrison won a contest con- 
ducted by the Berkshire Homeworkshop 
Club, North Adams, Mass., to see who 
could make the most useful article with 
only a hand coping saw. He construct- 
ed a combination glove and hat rack. 
Daniel Barton discussed ways of finish- 
ing woods. A list of home workshop 
questions provided amusement for the 
following meeting. 

Through an extensive publicity cam- 
paign in local newspapers, the Crisfield 
(Md.) Homeworkshop Club was able to 
obtain a great many broken toys, which 
are being repaired and given to poor 

(Continued on page 117) 


NEW No. 10 100 PAGE 1938 


WOOD 
CATALOG 


with any order 60c or more 
(Otherwise send dime or stamps) 
Every home craftsman should 
have this fine boo crammed 
full from cover to cover with 
beautiful things you can easily 
make, valuable information, and 
helps for professional and ama- 
teur woodworkers. 24 pages in color, lists and il- 
lustrates 76 blue print designs for scroll patterns, 
table tops, etc. . ... hard to find foreign woods, 
crotch, butt, burl » etc. Veneers, 
solid woods, etc. These woods cost you less... 
less »« « « yet give you just what you want. 


VENETIAN BLINDS 


Make your own at 14 store prices. All materials, tapes, 
cords, etc. Easily assembled with simple home tools. 


12 Pages of Specially Priced 
Solid Woods and Veneers From 
All Over the World 


New Process of Inlaying 


Make this beautiful wall — in 
. . . Walnut.,. 
’ Complete Kit in- 
intricate border all ready 
to fit together. Requires no_ tools 
or clamps. Makes beautiful 612 
x 9 wall ornament in 
plete. Easily worth $3.00 
postpaid—only $1.00. 


DOWEL 
CENTERS 


Complete set 7 sizes—%4" to 59”. In- 

dispensable to cabinet builders. Special, 

postpaid, 40c. 2 sets 75c. 

ORDER TODAY DIRECT FROM THIS AD 
OR SEND DIME FOR CATALOG! 


CRAFTSMAN WOOD SERVICE COMPANY 


Money Back Guarantee We ship all over the world 
2734 Mary Street CHICAGO 














Light weight, y 

durable, carefully built boats 
at remarkably low prices. Made of 
toughest galvanized copper bearing 
steel. Wood gun-wales. Heavy tran- 
soms for outboard motors. Two or more 
built-in air chambers for extra buoyancy 
in case of upset Real wave riders; easy 
to handle. Never leak or warp. Always 
ready for use. Both round and flat bottom 
boats; all sizes and styles. 
Write For Free Boat Booklet with de- 
scription and prices of complete line of 
metal boats—knockabouts for fishermen, %: 
light weight livery boats for parks and re- 
sorts, heavy duty craft for outboard motors. 
Dealers Wanted—who can develop volume sales, 

COLUMBIAN STEEL TANK COMPANY, 
P. 0. Box 4226C Kansas City, Missouri, 
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For mending, making and all 


craftsmanship take your choice 


of this trio— Bottle, Tube & Can. 
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Guild Helps Its Clubs 


(Continued from page 116) 


hildren. The toys were collected by 
the Boy Scouts. Among the projects 
being made by members are radios, 
smokers, magazine rack, model air- 
plane, radio transmitting set, and a 
twelve-pointed glass star lamp. 

A method of making a wood turning 
vith only a hand drill and homemade 
ools was demonstrated by O. B. Ray to 
he Vicksburg (Miss.) Homeworkshop 
‘lub. Mr. Ray used one hand to oper- 
ite the drill and the other hand to hold 
the tool on the stock, which was wal- 
nut 14 in. long and 2 in. in diameter. 
Secretary T. O. Pike says that the 
members considered the finished prod- 
ict equal to turnings made on an ex- 
pensive lathe. 

Woodworking is being studied exten- 
sively by some of the clubs. W. T. Rus- 
sell is giving a course for the Hobby 


| 
’ 






































One corner of the exhibit at os ae Vo, 
M. Grove-Hagan carved the wall plaques 





Homeworkshop Club of Bucksport, Me. 
“Fundamentals of Woodworking” was 
the theme of a recent meeting of the 
Creston (lowa) Homeworkshop Club at 
home of C. H. Thomas. Wood 
irning was demonstrated to the Mark 
lwain Homecraft Club, Hannibal, Mo., 

W. R. Couch, who has had thirty 
years’ experience in that field. 

‘The Mining and Milling of Lead,” a 
three-reel moving picture, was enjoyed 
by the Louisville (Ky.) Homeworkshop 
Club recently. New officers are E. J. 
Schwartz, president; C. R. Yester, vice 
president; P. J. McDonnell, secretary- 
treasurer. Two hundred toys were 
rned over to the mayor’s Christmas 
committee. 

The informal hobby show held by the 
Kerrisdale Homeworkshop Club, Van- 
couver, B.C., Canada, at the home of 

president, Ian McKay, aroused con- 
Siderable interest. A similar event is 
Scheduled for the fall... The Topeka 
(ians.) Homeworkshop Club is _ re- 

inging its shop and meeting rooms 

n the Y.M.C.A.... Henry J. Jung spoke 

“Modern Trends in Furniture De- 

’ before the Hardwood Homework- 

» Club of Neenah, Wisc. The mem- 

discussed the possibility of making 

to be given to poor children next 

stmas and awarding a $5 prize for 
est toy. 

red Sass demonstrated metal spin- 

at a recent meeting of the Fort 

wix Hobby Club, Rome, N.Y. 


























































| rene you can buy a new 1938 Cub on easy 
monthly payments, because it lists at only 
$1270 F.A.F.factory, and because owners average 
more than 25 miles to a gallon of gas and 350 miles 
to a quart of oil—here is a plane that YOU can own! 
















































































COUNT THE CUBS 


THE WORLD'S FASTEST SELLING AIRPLANE 








The “BOUNTY’S LAUNCH” 


An exact replica of the boat used by Capt. 
Bligh in his famous voyage companion 
pie ce to all a de Is of the BOU NT 

the foot. PRECISION 
Sita ED and FULLY HOLLOWED 
HULL; all finished fittings, sails, spar 
material. COMPLETE KIT $5.( 

Send $.15 in coin or stamps os fully il 
lustrated catalogue of fittings, plans and 
construction sets of this and many other 
famous ship: 

’ MARINE MODEL CO. 
» 174 Worth St. Dept.P Wew York, WN. Y. 



















A Whole Shop Full 
of Tools in One 


For work on all metals, 


alloys, bone, resins, plas- 
tics, glass, stone, wood, 
ete. U ses 200 different 
accessories to grind, drill, 
cut, carve, sand, saw, Better 
engrave, sharpen, clean, Jobs 


polish, etc. Saves hours 
of tedious hi ind work. Plugs in any 
socket AC or DC, 119 volts. 


STANDARD MODEL 


A sturdy little helpmate. Weighs 1 
pound, 13,000 r.p.m. $10.75 post- 
paid, 3 Accessories Free. 


DE LUXE MODEL 


Fastest, most powerful tool of 
its type and weight, 12 ounces. 
25.000 r.p.m. $18.50 post- 
paid, 6 Accessories Free. 


GET A DEMONSTRATION 


at your Hardware, Department 
or Tool Dealer or order either 
Model on 10-Days, Money- 
Back Trial. Catalog Free. 


CRAFTSMAN’S PROJECT BOOK ¢ 


Easy working plans for making many interesting 
and unusual projects, 25c stamps or coin. 


Chicago Wheel & Mfg. Co, 01 Ww. Monroe St., Dept. S, Chicago, I. 


[ Send Cats shee a 4 pe Model 
} $10.75 Model () Project Book © Send C.O.D. 
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FLYING COURSE FREE! 


Pay only $425 down and you not only take 
delivery of your new 1938 Cub — the 
safest, most dependable and easiest-to-fly 
plane on the market today— but you also get 
a regular course of dual flying instruction 
by government licensed instructors FREE. 


SEND TODAY FOR FULL DETAILS 


concerning the new 1938 Cub and the free 
course of dual flying instruction. Also send 
for free illustrated Cub folder and name of 
your Cub dealer. Paste coupon below on 
penny post card, if you wish. Piper Aircraft 
Corporation, 48 C Street, Lock Haven, 
Pa., U.S.A. 


PIPER AIRCRAFT CORPORATION 
48 C Street, Lock Haven, Pa., U.S.A. 


Please send me full details on the 
free flying course; also free Cub 
folder and name of my Cub dealer. 


NAME 
ADDRESS 


CITY STATE_ am 
De Na Rae eee Rie Ri ee 


STOP Backtrackjng Ve 


Haven't you often 
driven the wrong 
road and had to backtrack 
many miles? The Hull 
Streamline Auto Compass always shows 
your direction of travel, prevents back- 
tracking, saves money and time for only 
$2.95 at your dealer. Two-piece model 
$1.95. Write for circular. 


a 








ee 


" Hull Mfg. Co., P. 0. Box 246-EV, Warren, Ohio _ 





It takes more effort than most jobs are worth to 
turn out good work with poor tools. Even middle- 
grade saws can waste your energy and fail at the 
most critical time. Settle sauder fe on the known 
saw-quality always found under the Atkins name. 
A hardware dealer near you carries Atkins Hand 
Saws, Circular Saws, and Pruning Tools. Locate 
him. Write us for ‘‘How to Do It’ Book for home 
wane 10c. 


ATKINS AND COMPANY 
428 S. Gsusole Street indianapolis, Indiana 














made easy with 
CARBORUNDUM BRAND 
COATED ABRASIVES 


® Sanding is a tedious 
job at best. But it’s a lot 
easier when you use one 
of the many types of 
sanding sleeves, discs 
and belts made by 
Carborundum. Your 
hardware dealer has them in stock. 





@ In sharpening a chisel, 
draw knife or gouge 
you get a better edge 
quicker when you have 
a Carborundum Brand 
Silicon Carbide Combination Stone in your 
kit. In several sizes at your hardware store. 





@® You can smooth welds 
and grind odd parts and fit- 
tings with a Carborundum- 
made wheel. It will save 
you time and money on a 
lot of jobs. Ask your hard- 
ware doaiee about the com- 
plete Carborundum line of 
grinding wheels. 


|? tT far y 








It’s amazing what you can do with these 
small mounted wheels. Especially handy in 
close quarters. Scores of different shapes 
are available at yournearest hardware store. 


THE CARBORUNDUM CO., Niagara Falls, N.Y. 


4 rasa lum is a registered trade- mark } 


of The Carborundum ¢ ompany 


CARBORUNDUM 


AND tat 
ABRASIVE PRODUCTS 
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Can the Zeppelin 
Come Backé 


(Continued from page 31) 


setback or the end of the road for the 
Zeppelin ? 

Proponents of the big dirigibles were 
quick to point out that fire, and not struc- 
tural failure, had produced the disaster. 
Photographs showed that, in spite of the 


| fire and explosions, the framework of 


the Zeppelin remained intact and set- 
tled slowly to the ground. It showed that 
it could withstand tremendous strains, 
far in excess of those it would meet in 
fiight. But, so long as the fire hazard re- 
mained, the proponents admitted, the 
Zeppelin was doomed. Approximately 
half of all the big dirigibles built have 
been destroyed by flames. Dr. Hugo 
Eckener, veteran commander of the 
lighter-than-air ships, expressed the 
general opinion when he said: ‘“‘We must 
have helium!” 


NLIKE hydrogen, this odorless, color- 

less gas is not inflammable. Forty 
years ago, when Count Zeppelin’s first 
dirigible was under construction in its 
floating shed on Lake Constance, helium 
was a rare laboratory gas. It commanded 
a price of something like $2,000 a cubic 
foot. If that rate prevailed today, one 
filling of the LZ-130 would cost more 


| than $14,000,000,000! 


However, in the intervening years, 
American scientists have devised meth- 
ods of washing, cooling, and separation 
which enable them to extract helium in 
large quantities from the natural gas of 


| several fields in the Southwest. As a 


| result, the cost has steadily declined 
| until now helium can be obtained for 


approximately a cent a cubic foot. Last 
year, the United States Congress auth- 
orized the sale of 17,000,000 cubic feet 
of helium to Germany for Zeppelin use. 

It will be used for the original infla- 
tion of the sixteen great cells of the air- 
ship, and for replacing helium lost during 
the transatlantic flights. No hydrogen 


| will be used on any passenger Zeppelin 


in the future, the German officials of the 
airship line have decided. Only safe 
helium will fill the skyliners. 


ECAUSE America has a virtual mon- 
opoly on the gas, German scientists 


have devised a number of ways for con- 


MONTHLY 


serving their supply. Before the start of 
a flight, the gas will be warmed to give it 
its greatest buoyancy. During the trip, 
moisture coming from the engine ex- 
hausts will be carefully collected to bal- 
ance the loss of weight as the fuel is 
consumed, and thus make it unnecessary 
to valve off gas to maintain a given alti- 








tude. By these steps, the scientists be- | 


lieve they will be able to conserve as | 


much as ninety-five percent of the gas 
which hitherto was lost during a trans- 
atlantic voyage. 

The use of helium conquers the fire 
hazard. But another problem will take 
its place. This noninflammable gas is less 
buoyant than the explosive hydrogen. 

(Continued on page 119) 





| of sailboats. Two big facto- 


HUTHER SAWS 


THE ORIGINAL 
HUTHER DADO 
HEAD 


We are makers of the original Huther 
Dado Head, patented March 29 
1892; July 19, 1910. We have made 
these Dado Heads from our origina 
patent since 1892. Naturally, we 
know how to make them. Extra 
quality in steel and workmanship is 
in every cutter. We make Dad 
Heads from 3” to 20” in diameter 


Trice No. 36” Dado Head %” or 
%” hole $10.75, cuts to 34” x »;” 


SMOOTH CUTS 
RIP OR CROSSCUT 


Smooth cutting saws for cross cut, 
rip or mitre. 

They are made in a variety of ¢ 
teeth, but the No. 1 combination 
tooth cuts equally well rip or cross 
cut. Does beautiful work. 

Write for booklet on directions for 
filing circular saws and groovers. 


Price 8” Hollow Ground Saw 
$5.44. 





DADO HEAD 





MITRE SAW 
HUTHER BROS. SAW MFG. CO. 


1290 UNIVERSITY AVE. ROCHESTER, N. Y 



















SEND FOR THIS 132- 
PAGE FISHING GUIDE 


| FREES Courtney Ritey 


z.Ozark Ripley and oth- 
edit it. Identifies fish 
incolors. Bait and Every an les- 
sons. Fishing nt rag A angler 
wants t ite today! 


SOUTH BEND ame COMPANY 
504 High St. South Bend, ind. 








Better Built 
Lower Prices 


Canoes $64 and up 


Only Boats With 
Full Length Spray Rails 


Keep passengers perfectly 
dry—even at high speeds. 
Catalog also shows today’s 
five most popular models 





a 
ries. Prompt shipment. 
CATAL 0G FREE naset 
€ opy. Stat n 
eet i chich yon are interested. Very fast utility model 
THOMPSON BROS. BOAT MFG. CO. 

219 Ann St X Write to ) 119 Eim St. ™ 

PESHTIGO, wis. either place CORTLAND, 










World’s Smallest Radios 


— a handful—Wt. only 2 Ibs.—S 
4 tube pe crogmane e! Midget yon ¥ tN 
Lou DSP: PAK R and AERIAL - Requires no 
round — Hi- we iency circuit and quality parts. 
jas Broadcast, short wave and foreign bands! Sim 
ple to operate -durable -trouble free. Ideal Radio for Office, ae 
sedrooms, College, Camps, Trailers, Tourists. etc. Battery m« as 
batteries inside case for use on farms, boats, autos, etc. E e 
mode! uses 110 A. C. D. C. Either model kit of parts for $6.49— Wi red 
and checked 50c extra or $6.99 ) compete ready to listen! Beautifu 
breakproof cabinets. State Colo: 
SENDONLY $1. 00222) pay OE So ne ene (Batteries 
for battery model $1.25 extra). Free catalo ose 
Tey 100 other radios at factory price. Order now! Guarant« 


NYTONE RADIO CO., PS-4, KEARNEY, NEBRASKA 









Speed . . Action . . Excitement 


Gate h it all re this mnlahts little Can- $ 9 
did Camera! u won't believe ~! pos- 8 
sible at this low price, so we want yc 0 omy 


to try it out at our risk! Take all the »ictures you want, under 
any conditions. Test out the ails clarity of the lens 

the accuracy of the view finder. Compare it in action with any 
of the cameras selling for $10 or $20. Then, if you do not th 
this is the most re markable camera bargain you ever saw 
won't cost you a penny! Fuliy corrected Wollensak 50 M.% 
lens. Speed shutter. Fixed focus makes it possible to get sha 
pictures atall times. Telescopic finder, Tripod Socket, and Ca 
Shutter Release. Uses economical 127'V .P. film in color or bia 
and white. Has co mpartment for extra roll of film. Enlare 
clearly up to 8’’ x 10’’. ORDER NOW for special Introductor 
Price of only $3.98 Postpaid. C.O.D. if preferred plus postage- 


Candid Camera Supply Co., 303 W. 42 St., Dept. 10, N.Y. 
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BUILT FOR SALT, WATER “AS WELL AS FRESH WATER . 


CAN YOU BEAT 
THESE POWER COSTS? 








2 
Save up to $293.80 per month on 
power costs with a KRW FORD V8 UNIT 


with KRW VB Unit using natural gas 
50 H.P, (i125 BTU) @ 30c per 1000 on $46.80 
per month 
with KRW V8 Unit usi as- 
50 H.P.ano = per gal. io 59 145.60,.2%1 
\bove figures show primary fuel costs 
lubricating oil not included) for operat- 
ing a KRW-V8 Unit to develop 50 H. P. 
for 10 hours per day—26 days per month. 
mpare this with electricity @ 3c per 
KWH which amounts to $340.60 per 
ith. You can pay for a KRW Unit in 
w short weeks out of actual savings! 
W-V8 Units are daily saving money 
operators of air conditioning and re- 
eration equipment, mills, factories, 
s, welders, compressors, pumps, well- 
ing outfits, contractors’ equipment, 
etc. 
complete information, prices and 
write us. You can buy through your 
il Ford Dealer and benefit by local 
‘ice and low-cost Ford engine re- 
ement feature. 


K.R. WILSONotockst, BUFFALO, N.Y. 


BULLOESS OF SHOP EQUIPMENT FOR FORD DEALERS SINCE 1916 








West t: 722 Mateo St., Los Angeles. Export Office: 90 West St.,New York | 
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Can the Zeppelin 
Come Back? 


(Continued from page 118) | 


| It will reduce the lifting power of the 


LZ-130 by seventeen and a half tons. | 
Such a loss of pay load will cut the profits | 
which can be expected from its opera- 
tion. Only by raising the rate for pas- 
sengers and freight, can the income at- | 
tained by the Hindenburg be reached by 
the LZ-130. 


N the course of time, with the danger 
of fire eliminated, lighter engines may 
replace the heavy Diesels which now 
drive the Zeppelins. This saving in weight 
would restore some of the pay load 
which has been lost. But the designer 
of the rigid dirigible is faced by an ever- 


| present dilemma. If he increases pay 


load and buoyancy, he decreases safety; 


| if he adds to the safety of the ship, he 


decreases the margin of lift and the 


| profit that can be made in operation. 


The crash of the R-101, paradoxically, 
resulted from the fact that the huge 
dirigible was made ‘‘too safe.” The de- 
signers used a metal framework that 
was superstrong—and unusually heavy 
—to overcome the danger of structural 
failure. They reduced the fire hazard by 
employing large—and heavy—Diesel en- 
gines. As a consequence, the airship had | 
a very small margin of buoyancy when 
in flight. Even a relatively slight tear | 
in one of the gas bags would be sufficient 


| to let out enough hydrogen to bring the 


ship to earth. Had the great bags been 
filled with helium instead of hydrogen, 
one authority points out, there would 
have been no disaster—for the simple 
reason that the R-101 would never have 
left the ground! 


S American scientists continue their 
researches and as the flying cigars of 
the Germans once more return to the 


_ transatlantic run, the world is watching 


to see what will happen. On the side of 


| the Zeppelin, there are many attractions. 


The rigid dirigible can lift immense 
loads; it can travel great distances with- 
out refueling; it is able to float in the 
air while engines or controls are being 
repaired. In these respects, it has the 
advantage over the airplane. On the 
other side of the ledger, however, are the 
disadvantages. A leaking gas compart- 
ment may mean disaster; unless an 
abundant supply of helium is available, 
fire and explosion are ever-present dan- 
gers; and, finally, only at elaborately 
equipped fields where mooring masts are 
available can these aerial giants come 
down in safety. 

On the day following the burning of 


| the Hindenburg, a syndicated cartoon 


appeared in many American newspapers. 
Labeled “The Future of the Dirigible,” 
it showed the smoldering ruins-of the 
Zeppelin with smoke curling into the sky 
above it to form a great question mark. 
That question mark remains. Only the 
future can give us the concluding chap- 
ters in the story of Count Zeppelin’s 
dream. 
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Fo MAKE A 
THIN DIME 


- 

_ LOOK LIKE 
- FAT 
QUARTER 


@Nob To MAKE YOUR 
FACE LOOK r 
AND 
FEEL 
LIKE 





TREET 
BLADES/ 





-AND TREET yoursEeELF 
TO A PACK OF 
PERFECT 


Single-Edge 
FOR GEM AND EVER-READY RAZORS 


__| Treet Safety Razor Corporation, Newark, New Jersey 
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‘Wert CELLars Mabe Dry 
from the Inside! 


AMP musty cellars are unsanitary, a dan- 
ger to health and a poor place to store 
valuable material. 

Where ground water or moisture seep in 
through cracks or porous spots in the floor or 
walls, you can make and keep your cellar dry 
and sweet—a fit place to work, free from 
mold and rust—by filling the cracks 
surface with Smooth- 


odor, 
and coating the moist 
On No. 7. 

This is the one 
practical water- 
proofing that you 
can apply yourself, 
easily, from the in- 
side, to wet or dry 
surface and with 
every assurance of 
thorough water- 
tightness, even in 
the wettest seasons. 

Excellent also for 
patching concrete floors, waterproofing boiler 
and machinery pits, sumps, garage, stable and 
washroom floors, brick walls, cisterns, septic 
tanks, water troughs, fountains, fish ponds, 
swimming pools, manure pits, etc. 

Working Smooth-On No. 7 into the origi- 
nal construction is economical procedure, but 
where this has been overlooked, Smooth-On 
No. 7 can be applied to the existing structure 
quickly and at low cost and is entirely de- 
pendable. 

Specifications, working 
grams, and typical examples of what may be 
accomplished will be found in the Smooth-On 
Home and Auto Repair booklet. 

This booklet will also show you how an as- 
tonishing number of ordinary household re- 
pairs may be easily 
with big savings in each in- 








directions, dia- 


made 


Home » Auto stance. 

REPAIRS Get the booklet by return- 
(TT ing the coupon and = get 
qi) . Smooth-On No. 7 in 1 or 

| ona 5-lb. can or 25 or 100-lb. keg 

losin from your supply house or 
oY) from us. About 25 Ib. re- 
with tar quired for each 100 sq. ft. of 


SMOOTH-ON surface covered 














SMOOTH-ON MFG. CO. 
Dept. 58 
574 Communipaw Ave., 
Jersey City, N. J. 


Write for 
FREE BOOK 


Please send Smooth-On 


WATERPROOFS CELLAR | pioine Repair Book, 


Name 
Address 


1-38 








Se 


SMOOTH-ON NO 7 


SHOOT BENJAMIN GENUINE COMPRESSED 
AIR PISTOLS 
WITH SAFETY 


For Target & Small Game Economical Ac- 
curate Practicalt- Adjustable Force—Amaz- 
ing Maximum Velocity Sate. Single Shot 
with Bolt Action—Hammer Fire Hair Trigger 
atety eal. 177 or 22 or BB Price $7.50 at 

a 











s0 177 and 22 Single Shot Air Rifles $7.50—Sin 
BB Air Rifle $6.00-—25 Shot BK Repeater Air Rifle 
Dealer or Direct—No license required— SAFE e Only 
Genuine Compressed Air Pistols & Rifles for Shooting in the 
Market. Full Details Targets Free — Write Today for introductory 


Otter. 
BENJAMIN AIR RIFLE CO.,853 Marion St., St. Louis, Mo., U.S.A. | 


ise mention POPULAR SCIENCI 
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Windshield Wiper Used 


as Film Squeegee 


F PHOTOGRAPHIC film is allowed to 
| dry without first removing most of 
the surface water left from washing, 
the emulsion will dry unevenly, and 
permanent markings known as water 
spots may be left. To prevent this, some 
amateurs wipe the film with a damp 
wad of cotton wool, a piece of chamois, 
or a cellulose sponge. Cotton some- 
times leaves lint, however, and any of 
these materials may pick up grit. 

A substitute, which has already found 
its way into a number of commercial 
photo-finishing establishments, is a soft- 
rubber windshield-wiper blade, obtaina- 
ble for ten cents. Such a blade will 
remove excess moisture from the film, 
and it may be kept scrupulously clean. 

With roll film, the wiper is merely 
brought down squarely but gently on 
both sides of the film for its whole 
length. With cut film or film-pack neg- 
atives, the negative should be laid on a 
clean sheet of glass. Holding the neg- 
ative down by one corner, first squeegee 
one side, then the glass, finally the oth- 
er side. The wiper may be held be- 
tween the fingers, or a metal handle 
may be added. 


Adjustable Reflector 
for Photo Portraits 


DOUBLE- 

PURPOSE 
portrait reflector 
that will often en- 
able one photoflood 
lamp to do the work 
of two may be as- 
sembled from a 
sheet of building 
board or heavy 
cardboard, about 2 
by 3 ft., and an ex- 
tra camera tripod 
having a (Contin- 
ued on page 121) 
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boat. It’s no s 


Models for 


canvas sheathin 


can’t faze an Ol 


FREE CATALO 


today. 





needs caulking. 


@ An Old Town Boat is an all-round 


issy! You can race to 


the best fishing spots. You can use it 
hard and long — with the heaviest out- 
board motor. You can’t shake a leak 
in that stout planking. 


sportsmen have tough 
g that never cracks and 
Months out of water 
d Town Boat. Find out 


@®) about the Old Town “navy.” 


G illustrates boats for sport, 
boats for the family, and 


all kinds of canoes, rowboats, dinghies. Write 
Address Old Town Canoe Company, 
414 Main Street, Old Town, Maine. 


. ~ 


” Boats 


+ J 





HERE IS A 


. ..» SHOOTERS, 
CHALLENGE 


NJOY shooting the new Winchester Leader 
Staynless .22s. New flatter shooting—cuts down 


longer ranges. New 


after shot right through the bull’s-eye. ... 


guesswork sighting and holding over your mark at 
} finer shooting—drilling shot 


Actually 


finer accuracy than possible only a short while back 
with best special target ammunition! No price in- 


crease over regular 


.22 rim fire smokeless. NEW 


bullet, strong brass case, Winchester Staynless non- 


corrosive priming—prev 


ents rust and saves cleaning. 


In .22 Long Rifle exceptionally fine for pistols and 
revolvers. Ask your dealer today for the new Leader 
.22s. For FREE folder address Dept. 34-C. 
Winchester Repeating Arms Company 
A. 


New Haven 


, Conn., U. S. 


Free with “Pop- 


streamer”, t 


he 


> sensational new 


= — 


24-page“Moviegram” Fly 

Casting Instructions, and 

Weber’s 96- page color- 

catalog of fly casting lure 

and tackle. Send 25¢ 

today—to world’s larg- 

est in fly tackle: 

Weber Lifelike Fly Co. 
Box 3852 

Stevens Point, Wisconsin 


<5 25¢ bass - bug, 
~~ one copyWeber’s" 





SQ 


XCELSIOR 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, ete 
Save money and time. Sold direct 
from factory only. Junior O 
$9.00, Senior Outfits $17 and 
up. Do popular raised printir like 
engraving with any of our presses 
Print for Others, Big Profits 
Pays for itself in a short time 

rules sent. Write for free 
ilog of outfits and all details. 


cats 
The Kelsey Co., E-33, Meriden, Com 
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UNSIGHTLY 
WALLS 


MADE GOOD AS NEW 













You can easily 
repair holes in 
walls with Rut- 
land Patching 
Plaster. Any- 
one can make 
a perfect job 

with Rutland. 


SHIP move. KITS) 


—_ $1.50 and up all 


Also Blueprints —Woods —Tools— And hundreds of 
Seale fittings in White Metal, Brass and Boxwood. | 











Send 15 cents (will be refunded) for thie Catalogue to 


are E’S 510 EAST 11 STREET 


Dept. P. » New York City 


: 











Over 6,000 GHQ Gas 
Engines have been sold 
at $8.50 for the Kit and 
$12.50 for the finished motor. 
Now is your chance to buy 
the New Improved kit for 
$5.00 or the assembled motor 
for $10.00. Send $1.—Shipped 
Exp. Coll. for balance same day. 


Catalog 3c. Dealers WRITE. 
854S East 149 St. New York 








GHQ MOTORS, 


a— "THE NEON LIGHT sets i] RIGHT” 


Handiest electrical tester made: auekiy locates trouble 
2 soe circuits, fuses, cut-outs, motors, radios, etc. 
,001 uses for electric! —_ a ome. Tests any volt- 
7 ito . 550; telle A. C. }. Excels ordinary 
clumsy test bulb. Fountain- oa size: with pocket clip. 
Lifetime guarantee. 


L. S. BRACH MFG. CORP. 
57 Dickerson St. Newark. N. 3. 


ELECTRIC EYE 
Control Unit Kit 


t ee $5.98. Completely wired ready for in 

lation $8.95. Operates on 110 V. AC-DC (Not 

te yy but proven equipment). Used for light 

y trols, alarms, signals, door openers, and many 
er electronic applications, Terms 1/3 cash 

th order, balance C.O.D. Consult us on your 
ctronie needs. We build to your specifications. 
Electric Eye Devices Co., Dept. 8, 51 E. 125th St., New York, N.Y. 














Postpaid 














Complete kit, 
with wiring in- 
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Adjustable Reflector 


(Continued from page 120) 





Tripod reflector in use. Data: One No. | 
photoflood in reflector. Superpan film, 
9 by 12 cm. Exposure, | second at F/I6 


swivel top. One side of the reflector 
should be painted a flat white; the 
other, covered with tin foil obtained 
from film wrappings. Drill a_ hole 
through the center of the board and se- 
cure it to the tripod top with a nut and 
washers. 

In use, the reflector is placed on the 
side of the face opposite the lighting 
unit (see P.S.M., Feb. ’38, p. 112). By 
adjusting the angle and the distance of 
the reflector, the precise degree of illu- 
mination of the shadows desired may 
be obtained. For general portraiture 
the white side of the reflector should be 
used. For special work where harsh 
lighting is desired, or the mottled effect 
of reflections from water, use the tin- 
foil side. 


Prepared Paper Tests 
Strength of Hypo 


HEN the amateur photographer’s 

hypo or fixing solution loses its 
strength, the prints or films will not be 
entirely fixed in the usual time and they 
will be likely to turn brown with age. 
A simple method of testing the strength 
of the solution is by means of prepared 





Upon being dipped into the fixing solution, 
the test strip should lose its yellow color 


paper strips. Soak unexposed and un- 
developed printing paper in potassium 
iodide solution (the room need not be 
dark) until it is yellow; then wash 
and dry it. Cut the sheet into strips, 


and dip a part of a strip into the sus- | 


pected solution. If the yellow color is 
not removed in the usual fixing time, 
you may be sure that the hypo solution 
is worn out and should be discarded im- 
mediately.—_KENNETH MURRAY. 





Please mention PopuLar SCIENCE MONTHLY when answering advertisements in this magazine. 











DOUBLE-CROSSED 
BY GLUES THAT 





Here’s why CASCO makes 
permanent home repairs: 


It sets chemically... forms a heat-proof, 
damp-proof bond. CASCO joints can’t be 
weakened by heat and moisture changes in 
your home like old-style liquid glues that 
set merely by evaporation. CASCO saves 
you time and trouble, because you need 
make a CASCO joint only once. 





Easy to use. Just mix one part CASCO pow- 
der in one part water. No mess. No heating. 
And no waste...you mix it as you need it. 


Economical. CASCO plus cold water makes 
a full-strength glue at less cost than ordinary 
liquid glues. CASCO has many household 
uses. (Send for the free book offered below.) 


HERE’S PROOF OF 
CASCO’S STRENGTH 


World’s Largest Wood Airplane 
Propeller is Made with CASCO 


16 feet long ... weighs 194 
pounds! Built up of 13 plies 
++. made to stand terrific 
strain under all weather con- 
ditions. One of hundreds of 
CASCO’S industrial uses that 
require a glue with utmost 
strength and proof against 
moisture, heat and cold. 


CASCO 


WEATHERPROOF CASEIN GLUE 
4 handy sizes—10c to 65c 
At your Hardware, Paint 


or Lumber Dealer’s 
- FE NEW 1938 EDITION OF THE 
R CASCO GLUING GUIDE 


Fully illustrated, tells how to make lifetime home 
repairs...also how to make water-resistant paint, 
wallpaper paste...tile cement...crack filler...Swed- 
ish putty. New methods for erecting fibreboard 

..flush door construction... veneering...inlays. 








Send request on penny postcard to 
CASEIN COMPANY OF AMERICA 
Dept. PS 438, 350 Madison Ave., New York 
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ANOTHER 


argus 


MINIATURE CAMERA 





The new ARGUS Model C is 
offered in response to thedemand 
for a versatile, high precision, 
miniature camera at a _ price 
within the reach of everyone. 


Entirely of American manu- 
facture, the new ARGUS Model 
C incorporates features usually 
found only in cameras of foreign 
make or cameras selling at 
several times its price. 


THE MODEL *c” 


Outstanding features of the new 
ARGUS Model C are: 


@ Fast. sharp f 3.5 Cintar anastigmat 
lens. Iris diaphragm. Mount provides 
for quick interchanging of lenses. 


® Continuous helical focusing from 
infinity to 3 feet. 


@Closely graduated § shutter speeds 
from 1/5 second to 1/300 second, in- 
cluding bulb. 


® Built-in range finder of the split- 
image, sextant type. 


® Optical-class view finder. 


®@ Convenient finger-tip controls and 
film winder with automatic exposure 
counter. 


@ Wt sew 35 mm. movie film in standard 
36 exposure daylight loading cartridges 
or the Agfa-Argus 18 exposure spool. 
lukes pictures in black and white or 
full color. 


@ Attractive case, perfectly balanced in 
design, in polished metal and black 
Bakelite with black Morocco leatherette 
covering. 


® Length 5'< inches; height 2°, inches; 
depth 2 inches; weight 24 ounces. 
A complete line of accessories 
including interchangeable lenses 
will be available soon. 

Write for complete literature 
on the new ARGUS Model C 


and inspect it at your nearest 


ARGUS dealer. 


INTERNATIONAL RESEARCH CORPORATION 
175 Fourth St. Ann Arbor, Mich. 








One Switch Controls 
Set of Photo Lights 


OR doing photographic work inside 
i where lights are used, it is often 
necessary to have more than one outlet 
into which to plug the different light- 
ing units. To control the lights con- 
veniently and keep them from burning 
too long before and after exposure, I 
use an extension cord and double out- 
let box with one pendent switch con- 
trol, as shown. 

If more than two lights are required, 
another double outlet can be added to 
the first with a cord of any length to 
suit one’s need. When the occasion 
arises, this equipment may also be 
used to set off photoflash bulbs. 

A hole, of course, will have to be 
drilled in the outlet to accommodate 
the two wires. One of the photos shows 
how to wire the switch and extension 
cord into outlet. To add another outlet, 
break the wall at the other end. A plate 
covers the bottom.—ROBERT PUTZER. 


Back of the double outlet box, showing how 
the switch and extersion cord are wired in 


Melted Wax Crayons Fill 


Cracks in Linoleum 

CRACKS in linoleum, especially if it 
has a modern pattern, can be concealed 
so as hardly to be noticeable by filling 
them with wax crayons. Choose colors 
to match the pattern, and melt the 
crayons with a lighted match so the 
wax will drip into the cracks. Then 
polish the spot to blend the colors into 
the linoleum.—JAMES F. SCHINDLER. 


Model Railway Cars Lettered 
Neatly with Gold Ink 


For gilt lettering on model railway 
cars, try gold ink, which may be pur- 
chased at large stationery stores. It is 
applied with a pen. The finished work 
may be preserved by applying a thin 
coat of varnish after the lettering has 
dried thoroughly.— ARTHUR L. D. FOorD. 


advertisements in this magazine 
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WOOD CARVING and WHITTLING 


AN ARTISTIC HOBBY FOR ALL 


| This brand new manual shows you how to 
| do every kind of wood carving. How to 
carve jewel boxes, picture frames, trays, 


chests, furniture, etc. How to do chip 
carving, level surface carving, incising, 
carving in relief. Carving human and ani 
mal figures in the round completely ex 


| plained and simplified. 256 Pages. Fully 


illustrated,—full cloth bound. Send only 
$2.00 and your copy will be sent postpaid, 


| or order COD plus postage if you wish. 


Money back if not satisfied. 


Popular Science Monthly—Dept. 48 
353-4th Ave. New York, N. Y. 





IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 
Send for our free plan on how to make $5.00 to $15.00 
a week in your spare time by taking orders for Popu- 
LAR SCIENCE. MONTHLY from your friends. No 
selling required. Turn extra hours into extra dollars 
POPULAR SCIENCE MONTHLY 
353 Fourth Ave. New York, N. Y. 


CAMERA 
BOOK! 


Just out! Explains 
latest inventions, 
methods in photog- 
» raphy and Home 
Movie Making, for 
fun and profit. Offers 
hundreds of amaz 
ing, money - saving 
Bargains in new and 
used still, movie 


senses, 

















J everything photo 

a. Central of 

fers you America’s most complete, varied 

stock of foreign and domestic merchandise from world’s leading 

makers: Eastman Kodak, Zeiss, Beil & Howell, Grafiex, Geveart, 

Korona, Bausch & Lomb, etc. SAVE at Central! Satisfaction 

guaranteed or money back. We take your old camera and 
equipment in trade. Write for Free camera 

CENTRAL SOMsanA CS... gae S. WABASH 


QUARTERS since 9 











THIS POWERFUL ‘on > 


ELECTRIC LANTERN aS 
80 to 100 hous light on fon Sa F 
, 


6-volt dry battery. 2 re- 
flectors give either 800 ft. 
spot beam or big tiocod- 
light. Unbreakabie tens. 
6 1-2 in. tall, At hard- 
ware or electrical 


Stores, Or write 
Detta Electric Co., 


arion, indiana 


APOLLO: Uses 2 No. 6 

ory batteries. 7 1-2 in. 

tall. Big, sturdy light. « 

Less batteries $1.95 ° = 


Ge orly « GENUINE DELTA 


POPULAR SCIENCE MONTHLY 














st 


Y 


easily. 











OBJECTIVE 
‘ad 
| . 4 ‘ 
\ Cin, \, y 
_ on a 
-_ meee. 2 > ieee 
ee. "BULLSEYE" 2— 
nt F 
= CLEAR 
t t GLASS 
t MARBLE 
1 | 
Lon 
_—_ 
LIGHT 
—<“ ‘RAYS 





MIRROR 








How a flash-light lens or a clear glass mar- 
ble acts as a condenser to concentrate light 


Short Cuts for the 
Microscope Amateur 


(Continued from page 95) 


and other delicate plant and animal tis- 
sue. The lacquer sets quickly and has a 
favorable index of refraction. Passing 
through high-strength alcohols is un- 
necessary, which is a distinct advantage 
with delicate specimens that shrink 
Tissues are carried through 
various grades of alcohol in the usual 
manner, to 85% or 90% strength. Then 
they are transferred to lacquer thinner, 
which clears them and removes any re- 
maining water. From the thinner, the 
specimens are transferred tothe lacquer. 

As a suggestion, tissues might be de- 
hydrated with dioxan instead of alcohol, 
and transferred directly to the thinner 
or even to the lacquer itself, with a 
considerable saving of time. 

You will find ordinary varnishes 
preferably the quick-drying or four- 
hour types) and lacquers excellent for 
building shallow cells on a spinning 
table, and for ringing cover glasses to 
improve their appearance and seal their 
edges. Various colors can be used to 


| dress up the slides. 


MONG the newer sources of illumi- 
A nation of interest to microscopists 
ire the new silvered lamps designed for 
ise With bowl-type indirect-lighting fix- 
tures. These are standard incandescent 
lamps with the spherical half of the 

ilb opposite the base silvered like a 
irror and provided with a protective 
ating. The silvering acts as a reflector 
to direct the rays in the general direc- 
tion of the base. One of these placed in 
1 socket fastened to a block of metal or 
ood makes an excellent microscope 
np. The silver coating prevents light 

m passing upward toward the eyes 

the observer, and at the same time 

ects it downward toward the micro- 

pe mirror. Since no housing is neces- 
Sary, ventilation problems are solved 

matically. 
if electricity is not available you will 
{an ordinary oil lamp one of the best 
light sources. Place it so that the 
it side of the flame is picked up by 
* microscope mirror, and arrange a 

(Continued on page 124) 
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GET AHEAD FASTER... 


“Take advantage of Royal's 
FREE HOME TRIAL of- 
fer. Send in the coupon be- 
low right away. I got a big 


raise—shortly after  pur- 








chasing a Royal.” 











EARN MORE MONEY 

GET A FREE HOME TRIAL! Without risking a penny 
—prove that a Royal Portable will help you get that raise. 
Whatever your job—salesman, executive, inventor, engi- 
neer, teacher, student—prove that a Royal will help you 
think faster, write faster—get your ideas, letters and re- 
ports down on paper easily—in modern, readable, saleable 
form. Prove that it will pay you (your family, too—if you 
are a family man) to own a Royal Portable! 


Own a ROYAL PORTABLE 


ON YOUR OWN TERMS! 


READ WHAT ROYAL GIVES YOU: These 





great features explain why so many thousands 


of families are Royal owners. 
world’s largest company devoted exclusively 
to typewriters—with standard, full-sized key- 
board and easy, effortless action: Touch Con- 
‘Ey trol, Finger Comfcrt Keys, Complete Dust 
Protection, Genuine Tabulator and numerous 
other office features. Royal Typewriter Com- 
pany, Inc., 2 Park Avenue, New York City. 


Be ; 
. 





Please tell me how I can own—for only a few centsa 
] day—a latest model Royal Portable—complete with 


free Carrying Case and Instant Typing Chart. 


ACT NOW! 


- Royal Portable can do for your family. 


able a handsome, all- 


Built by the 


SEE what a latest model, factory-new 
Then own 


it on your own terms—cash or only a few cents a 
day. Mail the coupon today! 


With every Royal Port- 


: REE! weather Carrying Case. 


Royal’s Instant Typing 


FREE! to type right! 


Chart—it shows you how 


“ann aE Er ETE ere reEhllCUeerhllCUceerhlUeellCUceeeetllCeerhllCceee eet eee ee ee ee 
ROYAL TYPEWRITER COMPANY, Inc. 
Department B-95,2 Park Avenue, New York,N.Y. 


SEND NO MONEY! 
i pane ERIE LIE EE Typewriter, Serial 


OQeicccccsceeeeeeeeee Tell me how much you will give 
on it as CASH allowanee on a Royal Portable. | 


CE ING cathe Se ROLE, .. A AG PROPER ET MRI 








THE ATLAS HAS 
EVERYTHING | WANT 


— Bee P=. 













All who see the Atlas precision lathes and other 
shop equipment are amazed at the power, versatility, 
and extra features of these modern machine tools. 
The 10” back-geared model illustrated is $98.50 
complete with countershaft, V-belts, change gears, 


automatic, reversible power feeds, and many other 
special features. 


New DeLuxe SMALL LATHE 
mete $59,50—$64,50 


Machinists, 

model makers, jew- 

a>’. elers, home crafts- 

1" men — they're all 

m talking about this 

- sensational new 

ee ee . lathe. It's a back- 
geared, screw-cutting lathe with 16 speeds, reversi- 
ble power feeds, integral countershaft, V-belt drive, 
Timken bearings, etc. There are two sizes—12” and 
18” between centers—both with 6” swing. There's 


never been a value like it before. 


\ Free NEW CATALOG 


See the amazing new 
Small Lathe, the sensa- 
tional new Metal Shaper, 
and the complete Atlas 
shop equipment for metal 
and wood working. Send 
for new 1938 Catalog 
today. 


ATLAS 
PRESS COMPANY 


455 N. Pitcher Street 
Kalamazoo, Michigan 
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J SPRING Cotolog No. 71-908 [) Send FREE ports lists for 









4% 

G.. your FREE copy 
of this dollar-saving radio 
catalog. Use it as your 
buying guide. Compare 
features and prices of 
famous equipment listed. 50,000 items—parts, 
tubes, tools and the famous “line of 70” 
Lafayette radios. Get the best, FOR LESS. 
Mail coupon for the big catalog NOW. 


WRITE FOR FREE PARTS LISTS FOR ANY 
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Results are 
Amazing 


Now if you have 
e broken chair 
@ loose caster 


© crack or nick in woodwork, 
floor, plaster or tile 


@ loose drawer pull 


do a quick, expert job of repair- 
ing with wood in cans—PLASTIC 
WOOD —that handles like soft 
putty and hardens into wood— 
wood you can carve, paint and 
drive nails and screws into. Paint, 
hardware & 10¢ stores 

sell PLASTIC WOOD 

inl0¢ & 25¢ tubes 

and 35¢ cans. 


Quickly 


repairs 


, permanently joins and 
china, glass, wood, cel- 
luloid, etc. It’s Transparent— 
yet sets like granite. 

Also available in Metal color. 
Atpaint, hardware, 10¢stores, 


e mention PopULAR ScIENCE MONTHLY when answe 











Short Cuts for the 


Microscope Amateur 


(Continued from page 123) 


shade to keep direct rays from the eyes. 
Because of its large area and uniform 
luminosity, an oil-lamp flame is superior 
to many newer types of light for some 
kinds of observation. 

Did you know that a draftsman’s rul- 
ing pen makes an excellent clamp for 
holding an insect beneath the lens of a 
microscope? The jaws of the pen grasp 
the specimen like tweezers, and are held 
together by tightening the adjusting 
screw. The pen should be mounted so 
that it can be revolved and moved back 
and forth. One way of doing this is to 
fasten a short length of tubing parallel 
to the microscope stage, and with its 
center line a fraction of an inch above 
it. Slide the pen handle inside the tube, 
making the fit snug enough to hold the 
pen in any position. 


OODEN forceps are handy for 
holding glass slides, and are easy 

to make. Obtain a pair of flat, thin 
strips of wood, like the ones physicians 
use for depressing the tongue, and join 
them at one end with a wooden or metal 
block tapered slightly so that the other 
ends of the strips press against each 
other. Drill holes as shown in the draw- 
ing, and attach a small screw or wood- 
en button to the inside surface of each 
strip so that it will project through the 
hole in the other strip. By pressing the 
buttons simultaneously with your fin- 
gers, you force the jaws of the forceps 
apart to insert a slide. One button can 
be fashioned to form a foot, so that the 
forceps will rest firmly on a flat surface. 
Color filters can be made by dyeing 
the gelatin of bleached-out photographic 
film. If you can obtain some unde- 
veloped film—-most photographic-supply 
shops have some outdated film on hand 
that they will give away or sell very 
cheaply—you can bleach it out by im- 
mersing it for fifteen minutes in a stand- 
ard hypo fixing bath. Then wash it for 
about twenty minutes in running water. 


OU can dye the gelatin coatings of 
Vee film with any of the aniline mi- 
croscope stains, or with one of the vari- 
ous photographic dyes available. Dry, 
and mount in any convenient manner. 

Since photographic film is damaged 
by heat, and may be ignited, it should 
be used cautiously with strong sources 
of light such as an arc or a projection 
bulb. Better for this purpose are filters 
made by dyeing the gelatin coatings on 
bleached-out lantern slides or glass- 
plate negatives. 

Ordinary celluloid, not coated with 
gelatin, can be colored with dyes dis- 
solved in alcohol and acetone, with ace- 
tone predominating. Experiment will 
indicate whether the results are satis- 
factory for microscope filters. 

The action of acetone in welding 
together two pieces of celluloid or 
acetate film suggests a way of making 
small bell jars and other devices of use 

(Continued on page 125) 








YOU'LL advance 

faster with an easy 

playing Conn. Choice 

of world’s greatest art- 

ists. Many exclusive fea- 

tures yet they cost no more, 

Home trial. Easy payments, 

See your dealer or write for 

free book. Mention instrument, 

C. G. CONN, Ltd. 432 Conn Bidg. 
ELKHART, IND. 





Clamping problems are 

solved with Pony 

Clamp Fittings for with 

ordinary pipe that youcan 

pick up anywhere, any- 

time, for a few cents per 

foot, youcan make clamps 

of any length. There's no 

size limit on what you 

can make—acigarette box 

today, a davenport to- 

morrow. Don't confuse 

with makeshift devices... 

these are the standard (on 

pipe) clamps of industry 

with the patented Multi- 

Dise Clutch. 

Fittings for 2 No. 53 Double Bar Clamps $4.50 plus postage (10 ibs.) 
Fittings for 2 No. 50 (°,” ) Clamps $3.00 plus postage (6 Ibs.) 
Fittings for 2 Wo. 52 ('.” ) Clamps $1.50 plus postage (4 ibs. } 


CATALOG ADJUSTABLE CLAMP CO. 
F » > “*The Clamp Folks’’ 





353 N. ASHLAND AVE., CHICAGO, U. S. A, 
i 








[WORLD'S KEENEST KNIFE 


for HOBBY, ARTS and CRAFTS 
Keen as a surgeon's scalpel. Cuts cleaner, 
faster and “ALWAYS SHARP”. 
DETACHABLE blades easily inserted 

just turn set screw 


No 18 to 23 
No. 8 handle 


12 styles of blades to choose from 
only 10¢ each 


blades by number 


Always order 


DEALERS: Secure 
Profit Information 
about this fast 

selling item 


POLK'S MODELCRAFT HOBBIES, Inc. 
Sole Distributors 421 Seventh Avenue, New York City 











BUILD THE CUTTY SARK 


2 ft. MODEL OF THE FAMOUS CLIPPER SHIP 


Everything . . including CARVED 
WOOD HULLS, Printed: Balso 
Decks. Cost-Metal: Life 
boots, Anchors, Bitts, Steering 
Wheel, Chains. Masts, Spors, 
Rigging, Cement, Colored 
Locquer — Full-Size Plans ond 
Instructions. 


Complore Kit 


Send tor Catalog olf idea's new Mor ow 
IDEAL AEROPLANE & SUPPLY town 4 


28 West 19th Street, New York 





The telae Is ie the Wax 
FOSTORIA, OHIO, U. S. A. 


Puts Cx ale or Bes k Takes None Off—No Harsh Solvents—No Abrasives 
Protec »s, Restores, Renews Finish. Mailed anywhere, ‘4 


Made In 6 Colors. 


Ib ties | 5e: 1 Ib. $1.00. Order color de sired, Red, Green, Blue 
Brown, Gray, Black. Order samples—Sell Every Car Owner, Gar- 


age, 2nd Hand Lot—Big Money—Big Field for Selling. 








Ho- GAUGE 
MODEL RAILROAD BUILDERS 


We can supply complete kits, or separate parts, such as 
motors, gears, driving wheels, rail, ties, switches and 
many other items. Send 10 cent coin for catalog. 


RITTER MODELR. -R. Co. 215- 12thSt.,GardenCity,N. Ye 








ring advertisements in this magazine. 


PHOTO 


§ 
ENLARGER 5:4 


Money back guarantee 
A REAL Photo Enlarger that does fine 
work. Focuses automatically. Also COPIES 
and has a Contact Printer and Retouchi § 
Table. Interesting circular free. Only $5.9 
complete, Lens included. 
New York 


IDEAL-I, 122 East 25th St., 
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“A brand new Evinrude... 
amazingly _ > handy and 
powerful. Weighs only 16 
Ibs., and cruises 3 hours 
on a single fill! Literally 
packed with big-value 
features inclodins 
famed Hooded Power 

— Evinrude Co-Pilot 

— Underwater Silenc- 

ing. Starts instantly! 

— spins into action 

with a flick of the 

/ starting cord. Costs 
less than 3¢ an hour to 
Operate. Send for catalog! 


ELTO PAL only $37.50 
Elto PAL (built by Evin- 
rude) weighs only 14 
pounds, and drives boats 

at twice the speed of 
Elto ACE, $47.50 

— the husky Handi- 
twin, only $67.50. Each 
an outstanding value! 
Address EVINRUDE 
MOTORS, 5425 N, 
27th St. Milwaukee 


Prices F. O. B. Factory 


“BOAT ond MOTOR = 
| SELE £19P x. 


FREE 
Catalogs! 








es Y achromatic (color-free) telescope 

t the price agnifies distant scenes, 
diameters nae arly,sharp ily. Pocket-size (60z.). Rust- 
‘kel. Re al buy at $3.75. Other models up to 45-power. 


ney-back guarantee. Write for FREE Book! 


VM. ne aoe guarantee, 
We ak Optieal Co., 811 Hudson Ave., Rochester, N. Y. 


NOULENSAK 


A winevess fodke 
TUBELESS 
BAT TERYLESS 


WORLD'S SMALLEST REAL PERFORMING 


Arr ye radio 
wep ozs. com- 
Diete Se alien ons 
veautiful tone. No static or interference. Nothing to a4 adjust 
it. Should last for years, EN met Be a Not to 
*Pocke Music and pro- 
Cc ome. DIRECTLY FROM GRILL. ‘OF RADIO. Has patented 
peakophone’’ which gives more volume and stations. OTA 
es broadcast bands, police and airplane cal's. The newest 
ation of the year. Absolutel complete with inatruc tions for 
sis, antes, boats, bed, etc. FAK NLY A SEC OND TO 
( y hook. a a ame a - no extra wires. SAT 
ISF] W NE RS R SPORT wonderful service in ALL P ARTS OF THE 
WO THESE ARE FACTS, Beautiful twocolor cabinets in six colors. 


SEND NO MONEY! 


as yours will be sent postpaid. GUARAN 
TEE n be aaaal by enyene. A most unusual value. ORDER NOW! 


with cheap so-ca 


Pay postman only $2.99 plus 
postage on arrival or send 


TINYTONE RADIO CORP., Dept. PS-4, Kearney, Nebraska 


the major tool of sicz-<e, 

is a fascinating anc! edica- 

tional home hobby for ¢+-ou- 

sands. You, too, can explore 

the mysteries of the unseen 

world, through the magic of the 

microscope. Bausch & Lomb precision 

amateur microscope Model R (left), 75 

to 300 power; with 455-page book, $21. 

Other models, $14.50 up. SEND FOR 

FREE BOOKLET. Bausch & Lomb Optical 
Co., 234 Bausch St., Rochester, N. Y. 


BAUSCH & LOMB 


IL, 1938 








Short Cuts for the 


Microscope Amateur 
(Continued from page 124) 


in microscopy. You can use washed-off 
photographic film, the gelatin coating 
of which can be removed by immersing 
it for fifteen minutes in a warm bath of 
5% sulphuric acid; or you can employ 
sheet celluloid obtainable from automo- 
bile-supply stores. Simply cut the ma- 
terial to the shape desired, and weld the 
joints and seams by holding the pieces 
together and placing acetone, with a 
brush or dropper, so that it flows be- 
tween them by capillary action. The 
acetone dissolves the surfaces of the 
celluloid and permits them to weld to- 
gether in a few seconds. 


HE work should be allowed to dry 

thoroughly for a day, before it can 
be considered permanent. Instead of ace- 
tone alone, you can employ a standard 
motion-picture film-splicing cement, 
which consists generally of celluloid dis- 
solved in solvents such as acetone and 
ether. Celluloid should be employed 
only for articles to be used where there 
is no danger of their being set on fire. 
Cellulose acetate (safety film) is prefer- 
able to ordinary celluloid because it 
burns less readily. Either of the ma- 
terials can be bent to permanent shapes 
by heating to about the boiling point of 
water (NOT with a flame!) to render 
them pliable... Hold them until cool. 

Objects mounted on a glass slide 
may be extremely difficult to see 
by ordinary methods. This. often is a 
result of the refractive index of the 
object being about the same as that of 
the mounting medium. There are var- 
ious ways of making such objects—a 
snail’s tongue for example—easier to 
see. One, of course, is to use polarized 
light, which works wonders with cellu- 
lose materials and a great many others. 
Another is to employ dark-field illumi- 
nation. However, a simple method that 
often works well with the amateur mi- 
croscope is to use oblique illumination. 
This can be produced by inserting a 
disk of cardboard or other object into 
the light beam between mirror and 
stage, so that only a portion of the 
beam passes at an angle from the mirror 
to the object. Larger microscopes hav- 
ing a substage ring for holding filter 
glasses and dark-field stops can be 
fitted with cardboard disks having holes 
or notches cut near the margins. Al- 
though a single hole usually is sufficient, 
combinations of two or more can be 
worked out to give various effects. 


ND here is a final hint for the owner 
of a microscope that does not have 
a substage condenser for concentrating 
light en the object: Try placing a large, 
clear-glass marble directly beneath the 
hole in the stage, so that it comes very 
close to the bottom of the slide. The 
marble, acting as a short-focus con- 
densing lens, increases illumination. 
Small bullseye lenses employed on some 
types of flash lights can be used in a 
similar way. 
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Fine Work 
Begins with a 
Disston Saw 


The Disston DeLuxe is the finest home 
workshop saw you can buy. Disston 
Steel! Disston workmanship, of the 
highest standard! On any job you do, 
Disston DeLuxe means easier cutting. 
On something that is a real challenge 
to craftsmanship, you will realize that 
the easy, accurate cutting of this fine 
blade is the beginning of fine work. 


Ask your dealer for this saw by name: 
‘*Disston DeLuxe’’, etched on the 
blade. See the high, smooth finish. . . 
accurate fitting ...keen teeth, that 
hold their cutting edge. Ownership of 
a Disston DeLuxe Saw is of itself in- 
spiration to build pieces of which you 
can be proud. 


-Combination 


ad hole) $3.50 
” hole) - - $4.50 


Cross-Cut — Rip - 

” (14" hole) $2.70 8” (14"%, " 
7” (,” hole) $3.10 10” (% 

Hollow Ground i 


" 14” hole) $4.30 a” 4", "%& ” hole) $5.40 
" . hole) $4.90 10” ( a”. 3,” hole) . . $6.90 


Use Slsston Saws, Tools, Files 


in your home workshop. 
How to choose, use, care 
for, these better tools 
and do better work —all 
is shown in this Disston 


FREE. 


\MAIL COUPON 


TO: HENRY DISSTON 
& SONS, INC. 
410 Tacony 
Philadelphia, U.S. A. 


Manual sent 


Check the Hardware Store for Value and Variety 
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YOUR HOBBY Heh 


You can turn 
out profession- 
~~ al-like work 
with Driver ma- 
chines—they’re 
engineered for accu- 
rate, clean-cut re- 
sults. Build trellises, 
garden furniture, 
porch furniture,fow- 
er boxes—yes, a myr- 
iad of projects—in less time—with greater 
economy; no waste motions or material. 
Your friends will be surprised at the 
beauty of line in your work—you’re 
bound to get greater satisfaction out of 
your hobby. 


MOST COMPLETELY EQUIPPED 
BAND SAW BUILT! 
BN730 12” BAND SAW 


$3495 less motor, belt and motor pulley. 


Here's a lot of machine for little money- 

made possible by efficient Driver factory 
methods. Guards, ripping guide, table ex 
tension, improved cushion-type spring ten 
sioner, are all part of this great value. Ball 
bearings throughout. Geared control mecha- 
nism for tilting table. Handles big, little 
and difficult jobs with the ease of a cham 


pion. BN560—10" Model Band Saw with 
bronze bearings, $19.95. 

Laleudhn BENCH SAW HAS EVERY- 

_ THING! 







B737 8” 
BENCH SAW 


as shown, with self-indexing mitre 
$2795 «. i 


Rau ge—72-page mania 

On hon in =Says, I'v ooked every 
wl I { t ! compare fe 
the mone 19” x 15” machine-ground tron ta 
ble tilts to 45 degre ngle Ball bearings. Saw 
blade rai ! b | M 1 g2ea Maxin 
depth of cut, 2% BS7 Sensamne superior oosh- 
manship, 7" size, $12.35. 


Ask your local Driv dealer for a der nstration 
write to { catalog contarmin m nolan d 
tails on t n oth Engincere { Pc wer Tools 


Walk Turn Co., Inc., 248 South Ave., 


DRIVER Crgunesred 


POW ERGOOLS 
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Face of a monarch butterfly. Note the com- 
pound eyes covering most of the head, and 
the curled proboscis used for sucking nectar 


crops at all. So, good and bad, the in- 
sects cannot be ignored. They cannot 
be dismissed as insignificant or unim- 
portant. 

To the hobbyist, watching them at 
work in his ancient Long Island orchard, 
however, their strange ways, uncanny 
instincts, and fantastic life histories 
proved of greater attraction than their 
economic importance. 

In the course of his explorations in 
this living land of Lilliput, he learned 
how ants guard and milk their aphis 
“cattle.”” He noted how garden spiders 
wear “boots” of oil to keep them from 
becoming entangled in the sticky 
threads of their webs. He discovered 
that katydids rasp their wings together 
between 30,000,000 and 50,000,000 times 
in the course of a single summer. He 
found that bumblebees sit on their eggs 
like brooding hens. 


NE of the strangest of all the crea- 
O tures he encountered is the tiny 
aphis, or plant louse. This green midget 
is so small that it would take sixty to 
equal the weight of one grain of wheat. 
Yet, these insects multiply so fast that, 
if all natural checks were removed, the 
descendants of a single aphis would 
weigh, at the end of one season, more 
than all the humans inhabiting the 
globe! 

By “banding” butterflies with mark- 
ings of aniline dye, he was able to rec- 
ognize individual insects and trace their 
movements on successive days. Some 
returned to the same flowers regularly 
for weeks at a time; others came once 
and never visited the spot again. 

Among the most curious of the occur- 


rences he observed were the butterfly 
battles. To the average person, these 
gaily colored creatures appear both 
frail and peaceful. The idea of butter- 
flies fighting seems as remote as the 
idea of flowers locked in deadly combat. 
However, he found that the males of 
many species often engage in desperate 
aerial duels, dashing at each other as 
though bent on destruction, and some- 
times battering their wings until they 
are in shreds. One scientist even re- 
ports a_believe-it-or-not instance in 
which a tiny American Copper, hardly 
an inch long, darted at a bulldog and 
put it to flight. 


T THE same time that Teale was 
making notes of the curious things 
he saw, he was striving to record on 
film the characteristic attitudes and ac- 
tions of the creatures he encountered. 
For this work, he uses a compact 34 
by 414-inch plate camera with a double- 
extension bellows. The latter feature 
permits him to take close-ups which are 
virtually life-size. 

In making pictures of insect faces, 
highly magnified, he employs the same 
camera but replaces the regular lens 
with one having a focal length of only 
one inch. When this is used with the 
bellows racked out to the limit, the im- 
age on the ground-glass screen is almost 
a dozen times life-size. Still greater 
magnification is obtained in enlarging 
the picture on bromide paper. The re- 
sult is a photomicrograph produced 
without the aid of a microscope, a clear 
picture showing every line and hair 
magnified many times. 


N SEVERAL occasions, while fo- 
O cusing these magnified pictures, he 
has had curious surprises. Once, for ex- 
ample, he was peering at the ground 
glass, watching the image of a tiny leaf 
hopper come into sharp focus, when he 
saw an even tinier parasitic insect clam- 
ber over the ridge of its back like a 
mountain goat on a crag. Another time, 
minute markings on the head of a frit- 
illary butterfly expanded to assume the 
appearance of a human profile. 

During the taking of the picture, 
the camera is almost always stopped 
down to at least F/22. This is done to 
get the greatest possible depth of fo- 
cus, or distance between the nearest 
and farthest part of the picture in 
perfect focus. Because of the closeness 
of the subject to the lens in this type 
of work, the depth of focus is shallow, 
and “fuzzy” photographs result if the 
lens is used wide open. 

All of Teale’s pictures are made of 
living insects. To get his subjects when 
they are least active, he makes a prac- 
tice of photographing night-flying moths 
at midday and day-flying butterflies at 
night. Sometimes, to quiet a _ restive 
insect, he will place it in the refrig- 


erator for a few minutes or give it 4 





(Continued on page 127 
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Finding Adventure in 
Jungles Underfoot 


(Continued from page 126) 


sniff of ammonia fumes. This usually 
makes it hold still for the short time 
required for recording its picture on 
film. 

Once, he tried a dozen different ideas 
for getting bees to stick out their 
tongues, in an attempt to record the 
difference in tongue-length between 
honeybees and bumblebees. Finally, he 
let the subjects inhale ammonia fumes 
for a few seconds. Out popped their 
tongues, and out they remained until 
the desired pictures were snapped to 
the photographer’s satisfaction. 


N MANY cases, he told me, he gets 

his shots simply by wearing out the 
insects, putting them where he wants 
them over and over again until they 
hold still. The record for stubbornness 
is held by a black ant. He had to place 
it on a leaf about fifty times before it 
gave in and remained still long enough 
for a fifth-of-a-second exposure. 

When the weather is too windy or 
the sky too dark for outdoor photog- 
raphy, Teale brings his hobby indoors 
with him. Using plants with which the 
insects are usually associated, he pro- 
duces little ‘‘sets’” on a table top, or 
places the creatures in natural sur- 
roundings within plate-glass tanks. With 
the aid of either photoflood or photo- 
flash bulbs, he records pictures of the 
insects while they are in the midst of 
interesting, story-telling actions. 

In this manner, he has obtained sev- 
eral of his most striking sequences. One 
shows the mysterious cannibal feast 
which ends the mating season of the 
praying mantis; another the gradually 
infolding wings of a great tan-and-opal 
Polyphemus moth which measured, 
from wing tip to wing tip, nearly half 

foot. 

As a result of this spare-time hobby, 
the home explorer has accumulated a 
nass of unique pictures, odd facts and 
inusual experiences out of which his 
book has grown. Through his observa- 
tions and photographs, he has enabled 
thers to share his adventures on a 
afari through the grassroot jungles 
and to visualize the varied and amazing 
ictivity of man’s many insect friends 
ind foes. 


New Telephone System 
Eliminates Waiting 


TELEPHONE subscribers will no longer 
have to wait for an answer after dial- 
ng a number, if a new switchboard 

ystem is put into general use. The 

ibseriber using the new system dials 
desired number and then hangs up. 
there is no answer, or if the line 
illed is busy, the number is auto- 
atically rung again after a given 
ne. This is repeated, until the line 
at was called responds. Then the 

ll of the caller’s telephone rings, in- 

cating that the connection is made. 
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able belt guard . .. four-speed, efficient 
V-pulley drive, with double-row indexing 
mechanism for dividing, fluting, etc. .. - 
heavy steel hollow spindle, threaded front 
and rear for faceplates, etc., and with 


No. 2 Morse-tapered centers . . carried 
on pre-loaded New Departure self-sealed 
bearings which never require lubrication... 
exceptionally handy, free-moving universal 
tool support, locked to bed at any angle by 
convenient handle at front, and fitted with 
two tool rests .. . substantial cast-iron tail- 
stock, locked by front lever, and with self- 
ejecting center actuated by large, convenient 
ball-end crank handle. Get the full story 
of this remarkable new lathe! 


New Utility Lathe 


Here is the ideal general utility lathe—for the school shop—for the general / J 
woodworking shop—for the home workshop. 
It has a heavy, rigid bed of fine-grained cast iron, with accurately machined 
and polished ways ... a substantial cast-iron headstock, with built-in, remov- 


Can be adapted for metal-turning. “ £ 





FOR CIRCULAR 


Check the proper square in the coupon below and you will 
be sent the special circular giving full details and prices on 
the new Delta Utility Lathe. If you have not received the 
1938 Delta Catalog showing the complete line of latest 
Delta motor-driven tools—send the coupon for your copy 
as well as special circular on new Delta Utility Lathe— 
and the latest Delta Project Book No. 4—packed full of 


new and different things to make, with many photographs, 
working. drawings, and complete instructions. Enclose 10c¢ 
for Project Book. Catalog will be mailed postpaid. 


DELTA MFG. Co. 
Dept. B438, 600-634 E. Vienna Ave., Milwaukee, Wis. 
Pietra tal-derdietalelion | 
DELTA MANUFACTURING CO., Dept. B438 
@ 600-634 E. Vienna Ave., Milwaukee, Wis. a 
OIn enclose 10¢ (stamps or coin) for which please 
B send me one copy of the new 1938 Book No. 4 of 
Practical Delta Projects.” Also place me on your 
mailing list to receive 1938 Delta catalog of quality 
§ motor-driven woodworking tools. 
1) Send me special circular on new Utility Lathe. 
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Y can’t build a business with- 
OU out a productor service to 
offer. See opportunities offered to 
you in the New Classified Section 
in POPULAR SCIENCE beginning 
on page 16. 


Ptastic! Mares WOITHING 


FLEX-O-FIX— Contains Water—EASY TO 

USE. Just SEB from tube—dries tough and 

elastic. ME rubber, leather, cloth, etc. 

MAKES: moulds, washers, packing, etc. 

442 INSULATES: electric wires—no tupe requir- 
ed. 10c, 25c, 60c tubes. WRITE NOW for 
Priiitad FREE BOOKLET and SAMPLE FILM. Ask 
for FLEX-O-FIX at auto supply, hardware, 

nn ned goods, variety stores. If not avail 
able locally send money and dealer’s name 
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and 
Sample Film 








Frund Products Co., Dept. P48-43, E. Ohio, Chicago ‘xxx 
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oD tin! 


Slide Rule Makers since 1915 


0 ' The Apex Slide Rule 


is 8'4’’ in dia. The C Scale is 25’’ long and 
| | | gives answers with great parton ney, | has 
the same scales as the Midget, described 

in our formeradsinP.S.M.Theillustration 

f shows a full-size portion of the scales. 

Anyone with weak eye-sight can easily 

Wil Hl | Hl] I] use this rule. Undoubtedly the greatest 
I] slide rule value on the present market. 

Order one today. Money refunded if you 

are not satisfied. Price, with Instructions, 

$5 Jirculars free. 
Gilson Slide Rule Co. Stuart, Fla. catalog; welders, electric fence, ete., 100 other generator changes into 


Wind Electric Plant 


Build Your Own—We Show You How! 


Make auto generator light buildings, play 
radio, run washing machine and other mo- 
tors fom FREE WIND POWER. Earn 
money making for others. Dime brings 
complete building plans and 1938 catalogue 


listing over 500 windcharger elec. items. Most complete windcharger 





6-12-32 and 110 volt plants, Satisfaction guaranteed or dime refunded, 











LEJAY MFG. 423 LeJay Bidg. Minneapolis, Minn. 
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The 
M.CULLOCH 


For FORD 
V-8 ENGINES 


MORE THRILLS FOR 
FORD V-8 OWNERS! 


The Mighty McCulloch Super- 
charger boosts the popular 85 
H.P. Ford V-8 motor up to 124 
horsepower! Provides faster get- 
away—greater flexibility. Extra 
zip for soaring over highest hills 
—and for giving any car the 
“go-by”. 


THRILLING PERFORMANCE 
PLUS GREATER ECONOMY 


The McCulloch Supercharger, 
with the 38% increased horse- 
power it provides, not only gives 
you exceptional performance— 
but brings you the greater econ- 
omy of 7.3% to 19% better gas 
mileage. What thrills you'll get 
from its remarkable extra per- 
formance and economy! And how 
vour friends will envy you! Send 
coupon at once for illustrated lit- 
erature. 






DEALERS! 
Write for Franchise 


ee eee 


McCULLOCH ENGINEERING CO., 
£ 3228 N. 3lst St. Milwaukee, Wis. 


5 ] Please send illustrated literature 
and complete information. 


4 Name 


| Print or write plainly) 
2 Address 


_ City 
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fENCE MONTHLY when 


Gus Wilson Judges 


a Contest 
(Continued from page 68) 


the trouble?” asked Joe impatiently. 

“You'd never guess,” replied Gus, 
holding the letter up for Joe to see. 

“*The trouble went on for several 
days,’ he writes, ‘so finally my brother- 
in-law and I decided to strip the motor 
and examine each part carefully. After 
we had removed the ignition system and 
the carburetor, we went to work on the 
intake manifold. As I leaned down to 
check the intake holes in the side of 
the motor, I squinted into the first in- 
take port and what do you suppose I 
saw? A large mud-dauber’s nest was 
completely plugging the hole. Evident- 
ly, when I had the motor down for the 
overhaul, the darned wasp decided it 
was a swell site and went to work build- 
ing its nest. Naturally, it cut down the 
intake and choked the motor.’”’ 


" ELL I'll be darned,” grinned Joe. 
“Next thing you know, we'll be 
hearing that a car won’t run because 
trees are growing out of the exhaust.” 
“‘And that’s not so far-fetched, either,” 
put in Gus. “I got a letter from another 
fellow whose car wouldn’t run, and he 
found twenty-five acorns in his intake 
manifold. He hadn’t been using his car 
for a few weeks, and some cagey mouse 
must have laid up a store there. 
“Then there’s a fellow down south 
who blamed a cat for his most mysteri- 
ous car trouble. He was riding along 
one night when he heard a racket that 
sounded mighty like the yowl of a cat. 
He stopped the car and raised the hood. 
There was no sign of a cat, but a tiny 
puff of steam came from the front of 
the motor. It turned out that the water- 
pump bearing had run dry and was so 
blamed hot that it boiled the few drops 
of water that leaked out now and then. 
The steam would get trapped between 
the packing and the packing nut, and 
when enough pressure would build up 
she’d hiss out with a terrific yowl.”’ 


OW many letters did you get?” 
asked Joe. 

“Haven't counted them yet,” said Gus, 
lighting his pipe, ‘“‘But there are answers 
from all sorts of people: doctors, law- 
yers, housewives, school principals,—’ 

“Get any from rival garage mechan- 
ics ?”’ interrupted Joe. 

“Yeah,” nodded Gus. “And by the 
way, speaking of garage people, what’s 
the idea of you sending in an answer?” 

“Me?” sputtered Joe. 

“Yes, you,” grinned Gus, with a twin- 
kle in his eye. ‘‘Take a look at this.” 

Joe Clark leaned down to read the 
letter Gus held in his hands. At the top 
of the page, neatly penned in unfamiliar 
handwriting was a name and address: 

Joe Clark, 
(Joseph M. Clark), 
Staten Island, N. Y. 

“Looks as though you've got a name- 
sake who reads POPULAR SCIENCE 
MONTHLY,” said Gus, with a chuckle, 
as he tossed the letter back on the heap. 
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Forcleaning‘and oilingtools,for 














3-1IN-ONE OIL 
KEEPS GOOD 








adding smoothness and speed 
to action points of braces, 
always use 3-In-One Oil. Its 

“triple-action”’ cleans, oils, pre- 
vents rust. At hardware, drug, 
grocery and 10¢ stores. 


3-IN-ONE OIL 








An Interesting Hobby 


Woodcrafting is easier than most people 
think. You would be surprised at the fine 
projects you can turn out by following sim- 
ple plans and directions. The oldest firm 
dealing in fine woods, Albert Constantine 
& Son have started thousands on the right 
track. See their announcement just below 

NEW 1938 REVISED EDITION 


or FINE WOODS. . AND 
HOWTO USETHEM—ONLY 19¢ 


@ Illustrated! Pictures Galore ! 
Over 100 kinds of beautiful woods 
. from Applewood to Zebra wood . 
smail a uantities to suit you. — ‘The A-B i 
of Wo id Finishing’ ’ = age 61. . .*‘Inlaying 
1 ‘ages 22 to 29. See how Senecrin BReautifies 
and Sir cok A wood we ng. New Chapter 
“How to Select Tools’’ rt , etc 
each catalog is a large sized sample of veneer 
—— mahc ce Ra Wane. Catalog sent { r 
5e in st amps 
ALBE RT CONSTANTINE fa eee 
793 EAST 135th ST., NEW 
Craftemens’ Headqu« irters fo ting Pine Wo 


SMALL POWER 


PUNCH PRESS 


For the Mfg. Mach. 













Shop, or the Home 


Work Shop. IDEAL for all your small 
parts of sheet metal stampings, Forming, Ete. 
of all kinds of Metal. Write for Details 
Price $37.50 F.O.B. Los Angeles. 

Duro Mfg. Co. 5919 Avalon Blvd. 


Los Angeles, Calif. 











AMERICA'S MODEL SHIP YARD 
NEW KITS 
new | Low 





with 
CARVED HULL 


dian 150 


/g To FOOT scaLe 


NEW YORK 


BOUCHER °uaarr" 


Standard Size Microscopes 








Used B. & L., Spencer, Leitz, Reichert; 3 
objectives, including oil-immersion, locular 
and Abbe condenser (100 to 1000 power) 
$55.00. 

Leitz Dissecting, mineral gem, insect or sho 
microscope with 10or 20 times TRIPLE APLANA 
magnifie $10. 00.’Scope, both magnifiers and case 
Special while this lot lasts $14.00. Remit with 
order. Express Collect. Catalogue 6c. 

HARRY ROSS 
Scientific & Laboratory Apparatus 

82-84-86 W. Broadway (NYC) 

















Wonders Through The 
MICROSCOPE 


A new book which tells you all 
about MICROSCOPY. Turn 
an inexpensive microscope on 
hundreds of specimens within 
a stone’s throw of your front 
door and you step off into a 
new world of wonders. Com- 
plete Manual for amateurs. How to use 
equipment, secure and preserve specimens, 
take photomicrographs, etc. Numerous il 
lustrations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY Dept. 48 


353 Fourth Ave. New York, N. Y- 
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EMICALS 


C. P. Grade 5c 


Generous Quantities 


CH 
5c 


. . . and in glass containers—unconditionally guaranteed! 
big fully illustrated valuable 
catalog—a real 25c handbook. 


Equip a complete home or pro- 

fessional laboratory with chemicals, apparatus, mi- 
croscopes and instruments at real bargain prices. Save 
money! Send 3c for postage. Get your copy 
Fic . 


Brooklyn, New York 


397-A Bridge St. 











CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send 3¢ for Catalog CP1 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 





i 
ad 


LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 

CHEMICALS 
New complete 32 page catalog liste 
hundreds of items of interest to 


amateur and professional experi- 
menters. Save Money—Buy Di 









rect. Send now! It’s FREE and crammed 
ful! of bargains and valuable information. 


j.H. WINN MFG. CO., Dept. 104, 124 W. 23 St., New York 








EXPERIMENTERS | 


SPECTROSCOPE for chemical analysis, showing 
countless lines of sun and ores, with chart to identif. 
elements, and book of 120 experiments...... 2.5 
TELESCOPE clearly showing moon craters..$1.00 
STROBOSCOPE with 110-voltmotor, neonlamp,and 
book of 100 experiments and optical effects.$1.00 
MAGIC ROD giows in the dark in six colors.$1. 
ELECTRIC FUN! Book of 200 stunts, 110 volts; de- 
scribing arcs, motors, window displays, magic 
tricks, etc cece ° 
SPINTHARISCOPE: See atoms explode ..... 


Cutting & Sons, 48 S St., Campbell, Calif. 


NEW ERA WHEEL DESIGN 
WEATHER VANE 


For your garage, fully streamlined, it is not only a 
wind indicator but also indicates the wonderful prog - 
ress in science of this era. It is appreciated as an 
emblem for the garage, to which it is a finishing 
touch. Height 40”. Vane 18”. A complete outfit— 
Price $10.00. Send $3.00 with order, balance C.O.D. 


Write for Free Circular. 


JOHN D. SCHWEERS 
134 Sheridan Ave. Roselle Park, N. J. 


DIESELECTRIC PLANTS a TERMS 
hs P 


















LESS THAN Ic PER KILOWATT 


xe electricity the Diesel way for 
than one cent per kilowatt. 110 
A. C. or D. C. for direct lighting 
2 volt for battery charging. Saves 

Easily installed—occupies small 
e. Larger plants available. 


WITTE ENGINE 
2224 Oakland Ave., 


FENCING 


World’s Finest Sport—Exciting Fun—Harmless 


Boys! Secome the best swordsmen in 

your neighborhood. Develops both body 

and mind. Harmless, because the spring- 

steel 3-foot long foils are equipped with 

rubber buttons. Cup shaped hand guards. 

Complete set of two foils (swords) and 

instructicn booklet only $1.98 postpaid. Order now. 
industrial Prod. Co., Dept. 4P, 48 W. 48th St., New York, N.Y. 


ForiP MODEL FITTINGS 


Build the 4-mast Barque, California 


Accurate, detailed blue prints of this handsome, steel barque. 
Complete fittings and construction sets 
for steam trawler and other popular 
models including the ‘‘Hartford’’. Send 
20¢ (coin) for new iliustrated catalog. 
Illustrates hundreds of items, fit- 
tings and complete kits. 
A. J. FISHER 
1002-2 Etowah Ave. 


Goat 





Watts & 
WOR 


KS 
KANSAS CITY, MO. 




















Royal Oak, Mich. 


AGG Piao, 
'\ Send for FREE BAIT BOOK 


at 4 
This practical handbook, for fishermen, is a 
= a fascinating, reliable guide to better fishing! 
on request 


Y iM ; It tells how and why Creek Chub True-to-Na- 
ws, 
“ee REEK CHUS BAIT COMPANY 


ture Lures and Flies Catch More and Bigger 
c 
424 Randolph St. Garrett, Ind. 








Fish! Beautifully illustrated! Sent FREE up- 











How to Have Fun With 
Magnetic Chemicals 


(Continued from page 97) 


dissolve in their own water of crystal- 
lization, the moisture that actually 
forms a part of their crystalline struc- 
ture. Suspend a piece of thread about 
a foot long, and place a drop of the 
ferric chloride solution in a quarter-inch 
loop at the bottom end of the thread. 
The hanging drop will be attracted 
whenever you bring a magnet near it. 


F YOU do not already have the fer- 

ric chloride for this experiment, you 
can make it yourself. Place about 
ten cubic centimeters of hydrochloric 
or sulphuric acid in a beaker and add 
small bits of iron to the liquid. Keep 
the beaker warm, and continue to add 
iron, until no more bubbles of gas 
arise. Filter the resulting solution, 
and dilute it with water to a volume 
of about 200 cubic centimeters (about 
seven fluid ounces). Then add ammo- 
nium hydroxide, a little at a time. This 
will produce a brown precipitate of fer- 
ric (iron) hydroxide. When no more 
precipitate is formed, you have used 
enough ammonium hydroxide. Wash 
the precipitate by decantation—that is, 
by pouring off most of the liquid above 
it, refilling with pure water, shaking, 
and letting the precipitate settle to 
the bottom. Repeat this several times. 
Next, filter the solution to recover the 
brown precipitate. It will take some 
time for the slimy ferric hydroxide on 
the filter paper to be freed of the liq- 
uid. Finally, dissolve the precipitate 
in the least possible amount of hydro- 
chloric acid, gently heating the liquid 
meanwhile. The result will be a strong 
solution of ferric chloride, suitable for 
use in the magnetic experiment. 


VIDENTLY, many more substances 

are magnetic than you imagined 
when you experimented with your toy 
magnet. Besides the ones you have 
just produced, chemicals possessing 
magnetic properties include a sulphide 
and an oxide of iron—the latter an ore 
known as magnetite or more popularly 
as lodestone. Magnetic metals of the 
Heusler-alloy type may be made from 
various combinations of metals, such 
as one containing sixty-one parts of 
copper, twenty-five parts of manganese, 
and fourteen parts of aluminum. Pure 
oxygen, surprisingly enough, turns out 
to be magnetic when it is transformed 
into a liquid at a temperature of nearly 
300 degrees F. below zero. Experi- 
menters have placed a small cupful of 
liquefied oxygen beneath the poles of a 
powerful electro-magnet, turned on the 
current, and seen the fluid climb right 
out of the cup and onto the pole pieces, 
where it remains stuck until the com- 
parative warmth of the surrounding 
air poils it away! 

Using only two dry cells and a few 
drug-store chemicals, you can perform 
a pretty electrochemical experiment of a 
different sort. First warm about half 

(Continued on page 130) 
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JOHNSON’S famous Perfected 
Alternate Firing Twins are the 
“all-feature” motors of the in- 
dustry. They have everything, 
including the “big three” of 
outboard motoring. Only John-* 
son has all three: 






















alternately, giving two power im- 
pulses per revolution instead of one, 
creating smooth power 
starting. 


UNDERWATER EXHAUST: Johnson's 
famous Single Shaft construction 
combines underwater exhaust and full 
pivot reverse, 

FULL PIVOT REVERSE: The only 
outboard motor development that 
gives full maneuverability with 360° 
steering and reverse! 


N EW! Two bantam weight 

* beauties, the Stand- 
ard MS and DeLuxe MD, 
priced at only $49.50 and 
$62.50, f.o.b. factory. Underwa- 
ter exhaust, full pivot reverse, 
patented co-pilot and other 
Johnson quality 
features. Ready- 


Pull Starter in 
DeLuxe model. 


_- 






1 ALTERNATE FIRING: Cylinders fire 







flow. Easier 
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H for new Sea- 
Write Horse Handy 
Chart of specifications 
describing these and 7 other 

: great mod- 
els. Most 
§ important 

landy 
Chartever 
pabiiened. 
Sent 


FREE! 


JOHNSON MOTORS 
500 Pershing Road a 
WAUKEGAN, ILL. . 


Johnson Motors of Canada, 
Peterboro, Canada 


JOHNSON 


ea-honbe OUTBOARD MOTORS 
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A B. CK-GEARED 

SCREW-CUTTING 

PRECISION LATHE 
Weight 320 Lbs 


Less Motor Drive 
Sold on Easy 
Payments as Low 
as $6.00 a 
Month for 
12 to 18 Months 













No. 415-YA, 9%” swing by 3’ bed ngs va 4 
Bench Lathe with Horizontal Motor Drive, 
Reversing Motor, Switch, Belts and $11 11700 
Adjustable Belt Tension Countershaft SOUTH BEND 
($15 Down—$6 Monthly for 18 Months) Ln heb -8.4-8: hee 2 


THE MOST USEFUL OF ALL TOOLS PRECISION LATHE 
IN ANY AUTO SERVICE SHOP 


UT your investment in shop equipment, and do your 
work on this profitable all-purpose lathe. 95% of the 
modern motor service work can be done on the Q-inch 
Workshop South Bend Lathe. With attachments it handles 
the six most important auto jobs—refaces valves—finishes 
pistons—bores rebabbitted connecting rods—makes bush- 
ings—cuts screw threads—trues commutators. 


Features—-Twin Gear Reverse to Lead Screw, Ball Thrust 
Bearing on Spindle, cuts screw threads from 4 to 112 per inch, 
34-inch hole through spindle taking collets up to )-inch. 
Made in 3’, 314", 4' and 414’ bed lengths. 
Write Operates from ordinary lamp socket at 
less than 2 cents per hour. 
FOR THESE BOOKS 
‘‘How to Run a Lathe’’ 


SOUTH BEND LATHE WORKS 
160 pages, over 300 







Used by 


MANUFACTURERS 
¥ ©) @) ap 1010) b-) 
LABORATORIES 
MACHINE SHOPS 
—Automotive 
—Electrical 
—Gun Smiths 
U.S. GOVERNMENT 
+10} = £610) 
HOME WORK 
=) = £@) 3) 
INVENTORS 


The 9”x3' South Bend 
Precision Lathe does 
these operations 

TURNS—BORES 
—CUTS SCREW 


821 E. Madison St., South Bend, Indiana 


illustrations on jethe LATHES STOCKED IN PRINCIPAL CITIES THREADS—FACES 
»peré o to 

Workshop Bulletin Chicago—C.B.BurnsMchry., 541 W. Wash Blvd. [RNOle CMB ESO ITER 
No. 33-G shows how New York—A. C. Colby Mchry., 183 Centre St. CHUCKING, REAM- 
to do auto service Philadelphia Ww B. Rapp Mchry ’ 132 No. 3rd. elem op - sense tem 


jobs. Catalog No. 46 L Angeles—Eccles & Davies Mch., 1910 Santa Fe. 

9” Detroit—Lee Mchry. Co., 6318 E. Jefferson Ave. 
Use Milwaukee—Voell Mchry. Co., 1533 No. 16th St. 
Boston— MacKenzie Mchry. Co., 36 Oliver St. 
Cleveland—Reynolds Mchry., 2034 E. 22nd St. 


FILING AND HUN- 
} 0) <3 33 BO) 2am @) 3 297 
4 ip CO). b-3e O. Et — yy ip 23 29 Fe 
IRON AND OTHER 
METALS. 


shows, describes 
lathe in all sizes 


the coupon below. 


—eanPnep ae asp «ee aes ae Ge Ge Ge a= ace 
SOUTH BEND LATHE WORKS, 
821 E. Madison St., South Bend, Ind., U.S.A. 


( ) No. 33-G Auto Workshop Bulletin, Free; 
( ) No. 33LB ‘“‘How to Run a Lathe,”’ 25c; 
( 





There are 5 sizes of 





) No. 46, 9” Workshop Catalog, Free; South Bend Lathes— 

( ) Easy Payment Plan. o. 33°, 13”, 18” and 

ss O 16” swing with bed 

Ry rer ree a lengths 3° to 12 “ps 

Name Terr ere TT ee Tee ee motor or counter- 

— : _— ‘» | Address ° shaft drives Priced 

3 — el City ee $85 to $1500 
SOUTH BEND (Precision LATHES 

If you like Poputar Science MontHty why not pass the word along to your friends. 
When an article in this magazine strikes you as being unusually good, tell your friends 


to get a copy at the newsstand, and read it. 


























How to Have Fun With 
Magnetic Chemicals 


(Continued from page 129) 


a gram of starch, or a piece as large as 


a pea, in 200 cubic centimeters of 
water. Add about five grams of po- 
tassium iodide crystals, and several 


drops of alcoholic phenolphthalein so- 
lution. 


LACE this liquid in a glass U tube 
of, say, half-inch diameter and six 
to ten inches high. Thrust a wad of 
absorbent cotton into each limb of the 
tube, so that the two wads will finally 


‘be near its bottom and about three 


inches apart. Remove the carbon rods 
from a couple of old flash-light cells, 
connect them to your pair of dry cells, 
and place one rod in each limb of the 
tube for electrodes. 

For a short time after the electric 
current begins to flow through it, the 
liquid in the tube remains colorless. 
Soon, however, the solution surround- 
ing the negative carbon turns red, while 
the fluid around the positive carbon 
turns blue. The result is a striking red, 
white, and blue display, mystifying to 
the onlooker who is not in on the 
secret. 

What actually happens is that the 
electric current breaks up the dissolved 
potassium iodide into ions, or charged 
particles of potassium and iodine. The 
potassium ions are attracted to the 
negative carbon, where they react with 
the water to form potassium hydroxide. 
In the presence of this alkali, the phe- 
nolphthalein solution turns red. Mean- 
while the iodine ions are attracted to 
the positive carbon, where they form 
ordinary iodine. As in tests for iodine 
or starch, the mixture of these two 
chemicals at the positive carbon gives 
a blue color. The cotton plugs near the 
bottom of the U tube prevent the col- 
ored solutions from diffusing into the 
lower, colorless fluid as the experi- 
ment proceeds. 


POPULAR SCIENCE 


Question Bee 


CHECK up your score in the Question 
Bee on page 63. In the list below, the 
letter alongside each number indicates 
the correct answer to the corresponding 
question. Give yourself four points for 
each one you had right. A total of 80 
to 92 is good; 92 to 100 is excellent. 


UNIVERSAL “GRINDER = ONLY *32° base 
eS. 6. c 11. b 16. b 21. « 
INCLUDES 30 PIECE ARBOR TOOL SET | 2e 7. 12. d 37... 4 22. « 
ce ot pectendiouss tau Uis-tased weaker deeaiaeas SEES wane ae | 3. ¢ 8c 13.c 18.c 23. b 
om 4.e 9. c 14. c 19. b 24. d | 
ee Compact desten ond eustoved 8 jaw wateeresl ethan cat 5. e 10. a 15. b 20. c 25. a 
adiusta » Use Real fine cutters enab 1 to work on delicate jobs and eliminate 
ere EFFICIENCY PICTURES | 
peute, * sa shanict ask peccnaaiiaae 1. Scotch yoke 6. cam 
Sots INCLUDES 3 30 ‘PIECE E ARBOR TOOL SET. mel 2. rack and pinion 7. eccentric 
nt polishing buffs, screw mandrel | 3. bevel gears 8. ratchet wheel | 
| aertegee py sharia | 4. worm drive 9. universal joint | 
Rush $1.00. Balance C.0.D | 5. bell crank 10. Geneva wheel | 
PHILA. MACH. CO., (Dept. AS), 118 N. SIXTH ST., PHILA., PA. | _ 
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FIRST CHOICE OF MILLIONS recite 


YEE this refrigerator that started a new “Save 
Wave” in America — the first choice of 
illions, now popularly priced. When you 
iy a General Electric you don’t spend— 
ou invest. And you are sure of getting full 
value for every dollar. For this is a product 
f the world’s largest electrical manufacturing 
ompany and has long been a leader in true 
momies and multiple savings. Remember, 
refrigerator values are not made by words 
nd trick demonstrations. 



























Get a Genuine General Electric 
and Save the Difference! 

General Electric originated the hermetically 
ealed Thrift Unit and the 5-Year Performance 
rotection Plan. No other refrigerator has a 
ealed cold-making mechanism with a record 
equal to that of G-E. No other refrigerator, 
inder actual home conditions, can freeze 
ore ice, preserve more food, give more 
onvenience and produce more cold for the 
little current cost of a General Electric! Its 
record of low upkeep speaks for itself. Get 
the genuine General Electric — not an imitation! 





THRIFTY IN PRICE! IN CURRENT! IN 
UPKEEP! Save ALL ways! Look at the 


price tags, compare values! Check the 
G-E Refrigerator in current, in upkeep, 
in long life, in preserving of food, in 
freezing of ice, in convenience, in saving 


of time, etc. And we believe you will 
REFRIGERATOR choose a General Electric! 

























The new 1938 G-E models climax a 12- 
year record of ever increasing General 
Electric values. Last year America bought 
more G-E Refrigerators than ever before 
—and today’s G-E is even a better buy! 
All the Ice You’ll Want—In a Harry! 
TAILOR-MADE INTERIORS! The new de luxe New G-E Quick Trays provide instant 


General Electric cabinets have more flexible _ release of two cubes or a trayful at a time 














nd usable storage space, more convenience —in seconds—and without melting. In six- 
atures. Adjustable sliding shelves, split shelf, tray models, 48 lbs. of ice—480 cubes!— 
lt-shelf and food containers provide accom- can be frozen in 24 hours, and the aver- 





1odation for practically any food-storageneed. age costis less than the market price of ice. 









GENERAL ELECTRIC CO., SPECIALTY APPLIANCE DIVISION, NELA PARK, CLEVELAND, O. 






OIL COOLING is a G-E feature rt! 
GENER A L 46 WAH wale operation, low current cost an" 

Electric introduced the first 

making mechanism 12 ye: 


WORLD'S LARGEST ELECTRICAL MANUFACTURING COMPANY ose aang ny seg 


— uses 60% less cv 
aster; has 56% greate: 
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lectroplating 


FOR HOBBY *OR PROFIT 


ALL YOU NEED TO KNOW 
iN ONE PRACTICAL HANDBOOK 


Written especially for the amateur, this 
»0k tells you how to utilize many odds 
nd ends to build a complete home electro- 
lating workshop. Instructions, pictures, 
nd diagrams show how easy you can do 
»pper, nickel, chromium, silver and gold 
lating. How you can plate household or 
itomobile fixtures, hardware, tools, sil- 
erware, ornaments, clocks, watches, 





racelets, rings, metal parts of all kinds. 


FOR THE BEGINNER OR THE EXPERT 


ree 
gistis| NG 


Takes you in easy-to- 
‘rasp stages right from 
the simple first prin- 
iples of  electro- 
plating to expert 
professionaltype 
work. It’s interesting 
ind profitable also 
to plate non-metallic 
irticles made from 
ood—fabric—leather—plastics—glass or 
yrcelain. You can get results plating less 
ymmonly used metals such as zinc, cad- 
uum, cobalt, antimony, lead, rhodium, 
ind alloys. How to do lacquering, inlay- 
ng, overlaying, etching. How to plate un- 
sual designs with contrasting metals for 
striking effects,—obtain unusual finishes 
vith chemical coloring. Scores of illustra- 
tions, diagrams, and pictures make it easy 
to do electroplating in all its branches. 


YOU CAN MAKE MONEY PLATING FOR OTHERS 


Refinishing automobile parts offers an unlimited 
eld for making extra money. A complete chap- 
ter, with many detailed drawings shows you how 
» do professional plating without removing the 
arts from the car! How to nickel or chromium 
te automobile radiators, hardware, door han- 
es, headlights, etc., by the hand-electrode 
hod which requires no tank. How to touch 
worn spots without plating an entire article. 
fundreds of formulas for making your own 
acaet and chemical coloring baths. This 
nd new handbook, prepared by the editorial 
f of Popular Science Monthly, is right up- 
1e-minute and guaranteed to give satisfac- 
1. Mail the coupon NOW and examine a copy 

t our risk. Money back if not satisfied. 


260 PAGES—21 CHAPTERS 
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FORMULAS 
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DIAGRAMS 





STURDY CLOTH 
BINDING 
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MAIL THIS COUPON TODAY 


Popular Science Monthly, Dept. 58 
353 Fourth Ave., New York, N. Y. 





Please send me your new 260 page, cloth bound, 
book “ELECTROPLATING.”’ When the book is 
lelivered I will pay the postman only $2.00 plus a 
few cents postage, in FULL PAYMENT. My un- 
derstanding is that after examination, | have the 
privilege of returning the book within 10 days and 
you will refund my money in full. 


Cf you prefer to pay now we pay postage.) 
INAREE,  ccciccccee 
ADDRESS 
CITY 


Orders from outside ‘the U 


.. STATE. 


S. must be caccaiaiial by cash. 
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IMMEDIATELY, MOTOR CAR 
ENGINEERS PLACED THEIR 
STAMP OF APPROVAL ON THIS 
NEW KIND OF SPARK PLUG 
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AUTO-LITE ENGINEERS 
SAW NEED FOR NEW 
KIND OF SPARK PLUG 


OR 26 years the engineers of Electric Auto-Lite 
lighting and 


have specialized in startin 
’ 


ignition equipment for motor cars. 

present-day ignition system 
was one of their pet aims. To do it, 
they needed a better spark plug than any they 


To improve the 
they found 


So they perfected a new kind of spark 
an integral, 
ignition system instead of as an 


could buy. 


plug—one engineered as balanced 
unit of the 
accessory. 

They developed an entirely new electrode which, 
under identical conditions, requires a much lower 
voltage to produce a spark. Faster action! Cold 
motors start easier! Gasoline waste is eliminated! 
Top speed is increased! 

Geta set of Auto-Lites today. They put new life 
in your motor—pay for themselves over and over, 


and over again, in gasoline savings! 





AUTO-LITE 


SPARK PLUCS 
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THE BIGGEST TELEPHONE VALUE FOR YOUR MONEY 


Nowhere in the world do people 
get so much for their telephone 
money as in America. No other 
people get so much service and 


such good service at such low cost. 


BELL TELEPHONE SYSTEM 
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When Is a Straight Line 
Not a Straight Line? 


ANYONE interested in optical illusions 
can find an inadvertent but particularly 
striking one in an illustration that ap- 
peared in your April issue, on page 73 of 
the Home-Workshop Department, under 
the title, “Cutting Wooden Arcs with 
Little Waste.” Look 
at the solid line, in 
the lower view, that 
separates sections 
A and B. It is a 
straight line, but 
you simply won't 
believe it until you 
place a ruler along- 
side of it! Thethree 
curved, dotted lines 
near-by make the 
straight one appear 
to be bowed the 
other way. What’s more, the whole 
wooden piece shown in the lower view 
seems warped like part of a hoop, where- 
as the curvature actually lies all in one 
plane.—R. G., J 


COCKEYED ? NAW, 
JUST AN OPTICAL, 
MLUSION! 


Rutherford, N. J. 


Perhaps It Proves That 
You Shouldn‘t Play Poker 


FEELING that extrasensory perception 
(telepathy to you) would come in handy 
if you could use it to read somebody 
else’s poker hand, I’ve been trying out 
some of Dr. Rhine’s experiments with his 
fancy pack of twenty-five cards marked 
with circles, wavy lines, and so on. To 
my dismay, I find that my scores at 
“calling” the cards while some one else 
looks at them are not only no better than 
might be expected by pure chance, but 
actually, after repeated trials, are sub- 
normal! Now, what does that prove?- 
P.H., Atlanta, Ga. 


Reader Wonders How Spent 
a Spent Bullet Really Is 


HAVING a practical problem which has 
puzzled me for a long time, I finally de- 
cided that writing to you would be the 
best way of solving it. Here it is. Idoa 
good deal of target practice in the coun- 
try. It consists largely of throwing tin 
cans into the air and trying to hit them. 
What I want to know is this: At what 
angle from the horizontal is it safe to 
shoot upwards so that the bullet will fall 
dead and not do any harm if it lands on 
some one. Theoretically, the bullet would 
have thesame power 
as when it left the 
gun, if it were not 
for air resistance. 
Would thiscut down 
the power enough 
to make the bullet 
landharmlessly, 
provided it is fired 
at or above a given 
angle, and,I repeat, 
what is this angle? 
I use a .22 caliber 
short, which the ad- 
vertisements tell me has a muzzle veloc- 
ity of 1,142 feet a second, dropping to 
904 feet a second at 100 yards. I’m sure 
some one can answer this.—L. W. D., 
Elmhurst, II. 


THIS BELONGS TO 
THE GUN BUGS 
IN OUTDOOR LIFE! 


. 
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It’s Just a Matter 
ot Dollars and Sense 


You may claim that this problem has 
more than one solution. If you think so, 
then try to find one, which I assure you 
exists. A man had three married daugh- 
ters, Mrs. Jones, Mrs. Smith, and Mrs. 
White. Each had one child. When the old 
man died, his fortune was distributed 
according to his will among his daugh- 
ters, sons-in-law, and grandchildren as 
follows: Each of the nine persons re- 
ceived a number of envelopes (a differ- 
ent number for each), each envelope 
containing a number of dollars equal to 
the number of envelopes which that per- 
son received. The share of money for 
each woman exceeded her husband’s 
share by the same amount as her hus- 
band’s exceeded her child’s. No two fam- 
ilies received the same amount of money, 
but all three families received the same 
number of envelopes. The number of 
envelopes received by Mrs. Jones and 
Mrs. Smith together equaled the number 
received by Mrs. White and Mr. Jones. 
All nine persons were penniless before the 
bequests. Afterward, all were wealthy, 
but none was a millionaire. What were 
the nine sums of money distributed by 
the will?—C.T., Antigonish, Canada. 


Wants Range-Finder Plans 
for Small Boats 


BEING a boat owner as well as a radio 
fan, I’d like to make a suggestion for an 
article. How about 
giving us simplified 
plans fora portable, 
self-contained radio 
direction finder that 
can be used on a 
small boat? Boat 
owners all over the 
world have need for 
such a circuit. The 
practical advan- 
tages of a water- 
tight cabinet forthe 
set are quite ob- 
vious, so will you include specifications 
for this, too?7—W.I.N., Saugus, Mass. 


I'D RATHER LISTEN TO 
JACK BENNY! 


Inventor of Automatic ‘Chute 
Jumps onto a Critic 


LIKE R.A.D., Omaha, Nebr., I am fond 
of gadgets and for that reason am an old 
subscriber to your interesting and in- 
structive magazine. Also, I happen to be 
the inventor of the automatic parachute 
described in your February issue and 
commented on by R.A.D. in “Our Readers 
Say” for March. So he would be afraid to 
use my automatic ’chute for fear a me- 
chanic might have left out a gear? Well, 
our timid friend has the wrong concep- 
tion of the way my ’chute works. He 
would not be called upon to hold the 
“little wind vane.” That takes care of 
itself. All he would have to do is to jump 
and forget all about the little wind vane. 
His speed through the air would do the 
rest. In fact, if he should happen to 
swoon before jumping time and some 


one thoughtfully tossed him out of th 
ship, the automatic ’chute weuld fun 
tion and let him down, gently but firmly. 
—H. A. Burgess, Los Angeles, Calif. 


This Will Set Your Head 
Spinning in Circles 


THAT problem about the compressed 
spheres furnishes a lot of food for 
thought for the 
delvers into the ab- 
stract. It reminded 
me of one of my 
own invention, 
which I hereby pass 
along for the math- 
ematically minded. 

Given a number of 
pennies or other 
circles of equal size, 
what is the greatest 
number ofthemthat 
can be laid around a single one, so all 
the outer circles touch the central one? 
Can you prove it ?—A.H.S., Allentown, Pa 


He Just Rivets His Attention 
on Photography Hints 


How anyone with the intelligence t 
read and appreciate P.S.M. can wast: 
valuable hours turning old film spool 
into washers and rivets, as does H.S.M., 
according to his letter in “Readers Say, 
is more than I can fathom! Time dow: 
in Maine must be worth all of six thou- 
sandths of a cent an hour at that rat: 
because you can buy a whole bag of a: 
sorted rivets and washers from any mail 
order house for about twenty cents. Well 
every man to his tastes, and my taste i 
to keep up with photography hints and 
methods.—C.W.C., Rochester, N.Y. 


That’s a Fancy Name for 
a Compressed Soap Bubble 


W.E.M. askeD what shape soap bubbles 

which may be considered as perfect 
spheres—would take if crowded together 
in a small space in such a way that all . 
the spaces between them would be taken 
up. This has been calculated mathemati- 
cally, though I do not know the method 
used. But I have studied this shape in 
connection with histology, the science of 
the structure of mi- 
nute organic tissues. 
Since living cells 
may be considered 
as essentially spher- 
ical in shape, they 
would react the 
same as soap bub- 
bles under the con- 
ditions being con- 
sidered. It has been 
found that cells 
packed in layers 
without greatly un- 
equal pressures assume an orthic-tet! 
kaidecahedronal shape, which has fou 
teen sides, or facets. Eight of these facets 
have four edges, the rest six edges. It i 
interesting to note that this shape gives 
the cells the max- (Centinued on page 7 


SMORE FUN LOOKING 
AT BUBBLES INA BEER 


BorTLe! ~" 
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(Continued from page 6) 


imum of traction with each other and, 
it the same time, the minimum number 
of angles and sides. If they were cubic, 
they would tend to slide over one an- 
other. W.E.M. may be able to demon- 
strate this effect by shaking some soapy 
water in a bottle and observing the bub- 
bles of the lather.—R.L.M., Pafo Alto, 
Calif. 


Imagine Ordering Dinner 
from Your Coal Dealer! 


Don’t the people of Germany process 
oal into an edible food? If so, why don’t 
the people of the United States do like- 
wise? Coal is com- 
posed of decayed SAY, COAL COSTS 
vegetable matter;in ENOUGH Now! 
ther words, con- 
densed vegetable 
matterorcondensed 
carbon. Coal is car- 
.on,and carbon con- 
tains heat. Couldn’t 
the scientists of 
America figure out 
some waytoputthis 
oal into capsules 
for an edible food? 
Or, maybe the coal, if eaten moderately, 
is all right without being processed. My 
theory is based on the proposition that 
the essential value of food is heat—to 
heat the human body. If my theory is 
correct, Americans are wasting a lot of 
coal food by burning it up in stoves and 
furnaces instead of in their own bodies. 
Coal may taste a little bitter, but most 
ill bitter foods are good for the human 
body. I believe that the human body 
could adapt itself in a short time to the 
hemical process of converting coal into 
heat energy in a way similar to the heat- 
converting process of coal by oxidation 
rr combustion. Some people have used 
coal, in small quantities, as a stomach 
medicine. Pigs can eat coal without any 
pparent harm, unless allowed to eat 
too much of it. If man could solve the 
food problem, think how far science 
yuld advance when man could apply his 
telligence without worrying about 
food.—A.F.S., Princeton, Ind. 


You Can‘t Build a Subigible 
or a Dirmarine 





Your timely articles on the submarine 
ind the dirigible in the April issue made 
ne wonder if it was accident or design 
that made you run them together. I had 
ever realized until I read them how sim- 
ilar the two types of craft are. Their sim- 
larity of lines is obvious. Less obvious, 
owever, are the following facts: Both 
weigh approximately the same as the 
yperating mediums 
they displace. Both ping sain it, A 

re driven by screw s$ves A SUB AND A 
ropellersrevolving ORIGIBLE ISA — 

n those mediums, oor a 
ndaremaneuvered meer! U) >, 
'y variation of their e “sy ‘) 
veightand by move- rab ty, 

ent of their ex- > 

‘rior controlling Gs 
lanes or surfaces. — 
oth are affected ez 

y temperature 
hanges of the me- 
liums in which they operate, and both 
lepend almost entirely on some kind of 
pecial supply base. Both were invented 

rr purposes of war, and both have been 
onverted to peacetime use. Both are 

(Continued on page 8) 
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All Delco battery 
cases are made of 
genuine hard 
rubber in Delco- ne, . 
Remy’s battery DIELECTRIC TEST 
case plant. Every step in their production reveals the 
extreme care Delco-Remy takes to assure the best in 
battery construction. Consider a few of these steps: 


The rubber ‘‘mix’’ is thoroughly kneaded for extra strength 
and resiliency. 


All rubber is carefully weighed before being molded into the 
case, to assure the correct amount. 


Each case is molded under carefully controlled heat conditions 
and cooled naturally over a form, to retain its exact dimensions. 


Every case and every cell-to-cell partition receives a ‘‘dielec- 
tric’’ test of 24,000 volts, which will reveal the slightest defect. 


/ ‘= mn 5 + Fae 
‘ } ; 
* : ai 
i i ; 









RUBBER MILL CASE MOLDING 


It is this unwavering adherence to high standards in materials, 
construction and performance that has made Delco batteries 
original equipment in many leading motor cars, including 
all General Motors cars. 


Delco battery sales and service requirements 
are available at United Motors Service Stations. 


Delleo-Kemay 


ANDERSON, INDIANA 


World’s Largest Manufacturer of Automotive Electrical Equipment 
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OLD KING COLE 
WAS A SOUR OLD SOUL! 













HE CALLED FOR HIS PIPE—and iT ye ages ne OuT. ea 
in i stuff and lady went down—kerp ! 
in it came. But nix on that stuff al mt ¢ os ~ 
about “a king can do no wrong”! Except the —_ He a 
His Majesty smoked a stinko mix- it! He could “"" it out + es 
ture none of his court could stand! ups and says to the sour o : 



















































“IT DOES SMELL GOOD!” cried 
the king, after he lit a pipeful of 
Sir Walter. “Have the cashier give 
this jester half my kingdom, and get 
me another two-ounce tin!” 





“pM A FOOL about most things, 
but if you'll clean that pipe, and 
switch to mild Sir Walter Raleigh, 
you'll discover a much more fra- 
grant blend of fine, ripe burleys.” 
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Fea 0% Later - 
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| TUNE IN Tommy Dorsey 
| HOW T0 and his orchestra. Every 
TAKE CARE Wed., 8:30 P. M., E.S.T.s 

of | NBC Red Network. 


YOUR PIPE 
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FREE BOOKLET (cells how to make your old pipe taste 
better, sweeter; how to break in a new pipe W rite 
for your copy today. Brown & W illiamson Tobacco 
Corporation, Louisville, Kentucky. Dept. Y-85. 
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highly vulnerable, and both depend on | 
fuel to enable them to remain in abso- 
lute control. Yet neither could possibly | 
be comverted to the uses of the other.— | 
D.F.T., Schenectady, N.Y. 


—Or He Might Take Up 
Obstacle Racing 


Ir I had a team of horses or a farm 
tractor I probably would not be writin; 
this letter. Lacking these and a basi: 
knowledge of horticulture, I thought on: 
of your readers might help me solve a 
problem. There is a snowball bush in m 
back yard right where I want to put :; 
badminton court. The bush is about te: 
feet tall and presumably has a goodly se 
of deep-growing roots. To move it would 
mean cutting a much bigger chunk of 
soil than could be conveniently dragged 
and yet to cut the roots would undoubt 
edly kill the bush. Nothing short of an 
earthquake seems to offer any solution 
to the problem. Can any one tell m: 
whether I should trim the bush and root: 
to a convenient size for transplanting, o1 
leave it alone and take up golf?—C.P.T 
Montclair, N.J. 


A Simple Trap 
for Catching Rats 


IN your February issue, the article on 
“Man Vs. Rats” interested me very much 
and I would like to tell you of my ex 
perience. I tried all kinds of poisons and 
traps with very little success. Then I r: 
membered how we used to get them o1 
the farm. A bucket 
half full of water is 
placed beside a box 
of about the same 
height to serve as a 
platform. Straw, 
cork, or other float- 
ing material is then 
placed on the sur- 
face of the water. 
Scraps of fatty 
meat are dropped 
in as bait, which 
lies on top of- the 
floating material. Place the box and the 
bucket side by side. The rodent smells 
the bait, jumps up on the box, drops into 
the bucket for a meal and—good-by Mr. 
Rat. I drowned eleven rats in one night 
with this method, which is cheap and 
therefore worth trying. Perhaps others 
will be interested.—_C.F., Alexandria Bay, 
N.Y 


Article on One-Piece Rails 
Was Clear to Him 


REGARDING the question raised by 
M.A.L., of East Orange, N.J., about how 
the one-piece rails are put down on a 
roadbed where no track existed befor 
I interpreted the article in the February 
issue to mean that the train rode over 
the newly laid tracks. At least one of th: 
pictures shows the engine pushing th« 
train ahead of it. From the cars whic! 
go first, the rails can be removed and 
laid on the roadbed to provide tracks fo! 
the on-coming train. As a matter of fact 
the text says quite plainly that “As th: 
final step, any desired number of thes¢ 
sections are fused together with thermit 
or chemical welds during the operatior 

(Continued on page 9) 
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of laying them.” That’s clear enough for 
me.—C.B.A., Esterly, Pa. 


Reader Gives a Big Hand to 
the Little Improvements 


RUMMAGING through my attic the other 
day, I came across an old electric plug of 
porcelain. The thing looked so antiquated 
that it started me 
thinking. Do many 
of us realize how 
radically styles have 
been changing, dur- 
ing the last few dec- 
ades, in all the lit- 
tle things that touch 
our daily lives—or 
are they oversha- 
dowed by the big 
inventions such as 
radio, airplanes, and 
automobiles? It 
might be fun to get together a museum 
exhibit of modern appurtenances of ev- 
eryday life and the old-fashioned things 
they replace. I’d nominate: Gummed- 
paper tape for string, in wrapping pack- 
ages. Screw caps for bottle corks. Slide 
fasteners for hooks and eyes or buttons. 
Beer cans for bottles. Chromium for 
nickel and brass. And, of course, for 
paper and what have you, a certain well- 
known transparent material that prac- 
tically everything but the 3rooklyn 
Bridge has now been wrapped in. Any 
other suggestions ?—P.H., New York City. 


He Probably Would Answer 


to Just ‘Hey!’ 


In “The Man with the Net,” in the De- 
cember issue, there is an item saying 
that average boys have three nicknames. 
Well, what do you think of this? I have 


BET YOU CAN'T FINDA 
MODERN SUBSTITUTE FOR 
THE OLD COAT SPRING ! 





nine nicknames. They are Peanuts, 
Shanghai, Pinochles, Springy, Pygmy, 
Tor, Breezie, Vishy, and Fish.—V.J.V., 


Calgary, Alberta, Canada. 


These Traffic Lights Would 
Help You Start Stopping 


AN OBJECTIONABLE feature of the two- 
color traffic-light systems is that motor- 
ists and pedestrians have no definite 
means of telling how soon such a system 
is going to make a change. Drivers don’t 
know whether they will be able to 
“make” an intersection before the lights 
turn red. Many find out too late, with re- 
sultant jamming on of brakes and oc- 
casional fender clashing. My idea is to 
install master rheostats that would dim 
the green lights gradually on a thorough- 
fare, thus informing motorists of the 
coming change before it is too late. 
There would be less 
chance of a motor- 
ist losing track of 
the lights altogether 
is he does, for ex- 
imple,in a city like 
New York where, 
yn some streets, 
traffic lights are de- 
initely out between 
‘hanges. Here, also, 
he motorist be- 
‘omes confused by 
the many red store- 
front signs. Halted traffic would be al- 
owed to start when the gradually bright- 
ening lights reached full intensity, which 
could be signified by means of a single 
troke of a small bell.—A.V., New York 
vity. 


SO WHAT? WE TRIED 
AN AMBER LIGHT wiTH 
RED AND GREEN! 
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DELAYS ARE 
DANGEROUS IN 
PATENT MATTERS 
The Free Book shown 


here was prepared for 








inventors, to show them 
exactly what steps they 
must take to secure a 
Patent. If you have an 
invention, you should 
send for this book AT 
ONCE. Without a U.S. 
Patent, you cannot reap 
the profits that your in- 
vention may make pos- 
sible. Send at once for 
this book. 

























































































FACTS 
ABOUT OUR SERVICE 


Patent 
and Trade-Mark Attorneys, serv- 
ing inventors all over the United 


We are Registered U. S. \ 
States. Our organization is com- 
plete in every particular. We have 
Draughtsmen, experienced Search 
ers, and Attorneys to serve your 
interests. We have had years of 
experience in patent matters and 
know every angle of legal ap 
proach. We will secure protection 
for your invention if it can be 


»! " or she = 
done! But the longer you delay MINI; <scndssandexSabuscuieseanionseanababees 
the harder it may be for us to 
serve you. 
Address 





your Patent Application is made; 
what kind of sketches or draw- 
ings are necessary; what other 
papers must be made out; how 
the Patent Laws protect you; 
why it is important to avoid 

loss of time in getting your 
application filed; and many 
points. 
Even a very simple in- 
vention, if new and use- 
very 


may 
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MODELS 
AND FINISHED 


DRAWINGS UNNECESSARY ~ 


Don’t spend money or 
time on finished mod- 
els or drawings before 
you know your inven- 
tion may be patent- 
able. Our large staff 
of experienced patent 
searchers can handle 
a search from your de- 
scription and roughest 
sketch. The main thing 
is to put it in our 
hands as promptly as 
possible. 


THE FIRST STEP ... 


When you place your invention in our hands, 
we are in position to proceed at once to se- 
cure protection for you. Our fees are 
reasonable, and, if you desire, 
we can arrange convenient 
terms of payment. 
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FREE recoro oF 


INVENTION FORM 


If you prefer to use a form 
made specially for the pur 
pose of recording the descrip 
tive outline of your invention 
for our searchers’ use at the 
U. S. Patent Office, write 
today for our Record of In 
vention form—it will guide 
and assist you. It enables you 
to make a sketch of your in 
vention and have it witnessed 
in a manner of value to you a 
evidence should the occasion 
for evidence arise. Our FREE 
BOOK tells you how to use 


this form to protect your in 
terest 


Dy Gi ee i “Gi, “Ga, Ge 


CLARENCE A. OBRIEN 


and HYMAN BERMAN 


88-Y Adams Building, Washington, D. C. 





Registered Patent Attorneys 
Before U.S. Patent Office 


Please send me at once your Big Free 48-Page Book, 
“Patent Guide for the Inventor” and your specially 
prepared “Record of Invention” 
does not obligate me. 


form. This request 

















YOU CAN 


TRAIN FOR 


AFTER GRADUATION 


You don’t need advanced education or previous experience. 
Don't let shortage of cash hold you back. Send coupon 
today for all details of this offer. We will train you in 
the Coyne Shops and then give you over one year to pay 
your Tuition AFTER you graduate 

EARN LIVING EXPENSES WHILE TRAINING 

JOB HELP AFTER YOU GRADUATE 

You train on modern Motors, Generators, Dynamos and 
other electrical equipment. Many do part time work to help 
earn living expenses. After you graduate my Employment 
Service gives you valuable Job help throughout your life. 


Training in DIESEL, Electric Refrigeration 


and Air Conditioning-NO EXTRA COST 
SEND COUPON FOR FULL DETAILS 

Be LS SS Saas sss eeeessaang 

H. C. Lewis, President, 

COYNE ELECTRICAL & RADIO SCHOOL t 

500 S. Paulina St., Dept. 58-73, Chicago, tl. 

‘ Send me your Big Free Book. Give me all details re- 
garding “Pay After Graduation” Plan and training in a 
Diesel, Electrical Refrigeration and Air Condi- 

§ tioning. 

§ NAME 
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§ CITY 
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Go as rapidly as your time and abilities permit. 
Equivalent to resident school work—prepares for 
entrance to college. Standard H.S. texts supplied. 
Diploma awarded. Credit for H. S. subjects already 
completed. Single suljects if desired. Bulletin on request. 
Specialized training is absolutely 
essential to Success today. Over 
150 noted Educators, Engineers and 
Business Men helped prepare our spe- 
cial instruction material, used by 
many resident achools and colleges, 
U.S. Navy and Province of Mani- 
toba, Can. Train at home for best-paying lines aa 
listed below. No interference with present earp- 
ings while preparing for better job. 


American School, Chicago 


Mail Coupon for Information—No Obligation 
American School, Dept. H-546, Drexel at S8th, Chicago 


Tell me how to train for success in line checked. 
f ) Hi hool Course in 2 Years 
() Air Conditioning ] Electrical Refrigeration 
Architecture and Building Highway Engineering 
Automotive Engineering Liberal Arts (College) 
! Aviation oa Mechanical Engineering 
B Private Secretary 
Clit Spepnoorwg Professional Accounting 
Complete Law nel. C. P. A. Coaching 
Diese! Engineering ] Radio and Television 
Drafting and Design lesmanship 
Electrical Engineering Steam Engineering 
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Address 


TRI-STATE COLLEGE 
Degree in 2 Years 


S. Degree in Civil, Electri- 
cal, Mechanical, Chemical, Ra- 
dio, Aeronautical Engineering 
Business Administration and Ac- 
counting. World famous for 
technical two-year courses. Also 
short diploma courses in Sur 
veying (36 weeks), Drafting (36 
weeks) Non-essentials elimi- 

ed. Tuition and living costs 

For ambitious, earnest 
students. Those who lack high 
school training may make up 
required work Students from 
ill parts of the world. 55th vear 
’ Graduates successful Enter 
June, September, January, 
SCHOOL OF March Write for catalog 558 
ENGINEERING College Ave Angola, Ind. 
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ENTERED NEW FIELD 
THROUGH HOME STUDY 


THERE was no high school in my 
boyhood home town, and no money in 
our home to send me to the high 
schools of our nearest large city, St. 
Louis. Even as an “eighth-grader” I 
was fond of writing. However, when 
an opportunity came to attend a pri- 
vate manual-training school on a schol- 
arship, I accepted it. Logically, upon 
completion of the four-year course, I 
entered the field of engineering, as a 
draftsman. 

For seven years I worked for various 
industrial firms at the one type of work 
for which I was trained. It required only 
one or two of those years to convince me 
that I would never be happy as an engi- 
neer. Constantly, my thoughts were 
about writing—particularly the writing 
of advertising, mercenary chap that I 
was. Some day, when I managed to save 
a bit of money, I would take a college or 
a correspondence course. But there were 
always home responsibilities, and the 
savings just never seemed to accumu- 
late. 

In the meantime I married a success- 
ful business girl. To her I confided, in 
time, that I was unhappy as a drafts- 
man and shop-production man. “‘Some- 
day,” I told her, “I’m going to take a 
correspondence course (I had given up 
the college idea by then) in advertis- 
ing.” ‘‘Fine,” she replied. ‘““Why not en- 
roll when you go down town tomor- 
row ?” 

I looked aghast. My income was bare- 
ly enough to pay the rent and buy food. 
But wives can be determined—and can 
possess enough faith to compensate for 
the lack of determination in a fearful 
spouse. I enrolled in the advertising 
course of the - -_— - School, on 
the deferred-payment plan involving 
the smallest monthly payments. With- 
out formal enrollment, I also began the 
home study of typing, with my wife as 
most competent instructor. 

Within nine months I had reached the 
halfway mark in my course and decided 
to begin looking for a place to apply my 
new training—most thorough training, 
I may add. Through the local - — 
_- School office, I learned that the 
advertising manager of the 

- Co, required an assistant. I ap- 
plied and was employed. My 

- School training was of immeas- 
urable benefit in helping me carry on 
my work, but, needless to say, I did 
plenty of additional learning on the job. 
So excellent was my advertising ground- 
ing that five months later, when the ad- 
vertising manager resigned, I was ap- 
pointed his successor. 

In the meantime I continued my 
course, finding ample opportunity to ap- 
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ing by becoming an Applicant Member of th 
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mation to Department A, 
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Piates, Bridgework, 
etc., for Dentists. Easy 
practical way to learn me- 
chanical dentistry at home in 
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Easy terms. Write for 
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Secrets of Success 


ply the training. Then came the depres- 
sion of 1920. The company decided to dis- 
continue advertising—and the services 
of the entire advertising department. 
Now came the crucial test of my train- 
ing. Could I apply advertising to secure 
a new connection? I could. Within two 
weeks I was a member of the copy staff 
of the Advertising 
Agency at increased salary—the result, 
primarily, of a sales-letter campaign. 

Sometimes my days were busy, and 
for weeks my uncompleted course lay 
on my table. Ultimately, however, I 
completed it. Several years later I re- 
ceived an invitation to join the adver- 
tising department of the - 
Co. Thanks to the comprehensive course 
prepared by ————--———- School, I was 
able successfully to handle a myriad of 
problems covering almost every phase 
of advertising—direct-mail, farm-paper 
advertising, outdoor advertising, news- 
paper advertising, and so on. 

I became particularly interested in 
dealer merchandising. Feeling the need 
of more training along this line, I took 
the ———— - School course in mer- 
chandising, which has been tremendous- 
ly helpful ever since. 

So far I have said nothing about in- 
come, because that has meant less to 
me than the fact that I have been ex- 
tremely happy in my work. However, 
my income has been well above average 

and still is. Of greatest personal 
satisfaction is the fact that I have 
“made good” in every advertising posi- 
tion I have held, and have been able to 
gratify my desire to write. Not only 
have I written reams and reams of copy, 
but also hundreds of trade-paper arti- 
cles, and several books on merchandis- 
ing. 

Once upon a time it was quite cus- 
tomary to ridicule the idea of cor- 
respondence courses. But those who 
laughed had never taken such a course. 
I have proved, personally, that the last 
laugh belongs to those conscientious in- 
dividuals who really put time and effort 
into home-study courses, for they are 
bound to get profit and pleasure out of 
them.—F’. H. M., Elmhurst, N. Y. 


DRAFTSMANSHIP GOAL 
SEEMED HOPELESS 


I CANNOT overestimate the benefits 
received from studying mechanical 
ilrafting with the ———— — School. 
I left high school at the tender age of 
seventeen, because it didn’t appeal to 
me. I wanted to find work in the me- 
chanical field. Unfortunately, there 
were no positions available in that 
ield, so I accepted a position as a glass 
grinder with the ———— Co. After 
working there for about a year, a fel- 
low employee informed me that the 
wher of the ———— Garage wanted a 
young man with mechanical ability to 
work in his establishment. 

That same evening, I inquired about 
the position, obtained it, and a week 
later left my old position for the new 
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Tells How To Protect 
an Invention 


ELLS you exactly how the Patent Laws 
protect you. Why you need a Patent at 
all. Explains simple but important steps to 






















kind of sketch, drawing or model is needed, 
the preliminary search, how Patent papers 
are prepared, assignments in return for fi- 
nancial assistance, etc. Also illustrates many 
interesting inventions, shows you 115 different 
mechanical movements that inventors have used 
in working out ideas, and much more. Inventors 
the world over have welcomed this book. We 
gladiy send it with our compliments to any 
serious, interested man. 






What is an 
T H § Ss Invention? 


Many people have the 
BO OK impression that an inven- 
; tion must be something 
} radically new or complex. 


Tells How to Go About Nothing 1s farther from 
ve truth. Most successfu 
Selling an Invention 


inventions of today are 
improvements on devices 
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40 Seeen in the Business 
of Helping Inventors 


For 40 years—more than a third of a century—it 
has been our business to help inventors. We have rep- 
resented thousands of them from all over the world 
in their dealings with the United States Patent Office. 
We answer questions. We study each device to bring 
out its best patentable possibilities. Also, we frequently structions. Any letters, sketches, drawings or models 
advise inventors against going ahead with inventions which you entrust to us are held in strictest secrecy. 
which could not possibly have been protected. By care- You may write us fully and frankly. But first, 
fully developed methods, we try to keep expense at a KNOW THE FACTS. ‘Sign and send the coupon 
minimum, and arrange deferred payments when needed. now. Get that much done today. 


The booklets shown above 
may be the means of saving wee = ) ar} ee eee 4 
Vv; icTOR J. 


you time, trouble, expense 


and even later disappoint- 
ment. They are yours for the 
aA PATENT ATTORNEYS 
Main Office: 10-E, Victor Building, Washington, D. C. 


Strictest Secrecy — 
Write us in Confidence 


With the booklets we will also send you a free 
copy of our ‘‘Evidence of Invention”’ form, on which 
you can sketch and describe your invention and es- 
tablish a date of disclosure. Such a dated disclosure 
may later prove important to you. We send full in- 
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Send me FREE copies of your books, ‘Patent Pro- 
tection’’ and ‘‘When and How to Sell an Invention 
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right in your home 
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Engineer Dobe 
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practical ‘‘Work-Job’’ method requires no previous 
experience. High school education not needed. He 
offers you a real opportunity to 

get a complete training in draft- 

ing right In your home in a sur- 

prisingly few m« mnths. Engineer Dobe 

teaches his students eer thor- 

oughly trained and until holding a 

good paying job. Drafting offers 

big opportunities in many fields. 
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FREE illustrated book “Suc- 
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sary tools and equip- A. 

ment. Send coupon 

TODAY! Rh 


j 
» 








ENGINEER DOBE 

Div. 3395 

Libertyville, tll. 

Send me your free book ‘“‘Successful Draftsman- 

ship.’’ Please explain how you assist your graduates 
to good positions as draftsmen. 
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Secrets of Success 


short time, but soon the long hours at 
strenuous and greasy work made it 
monotonous. 

At this time, I met a man who was 
a draftsman with the ———— Airplane 
Corp. After I told him about the un- 
favorable working conditions in the 
garage, he helped me to get work as 
an apprentice machinist in the airplane 
factory. I was coming along very well, 
but contacts with my friend made me 
change my mind about becoming a ma- 
chinist and set my heart on drafting. 

Becoming a draftsman was consid- 
ered a hopeless matter, due to my 
limited education, until I learned about 
the ————- ————- School. After getting 
all the details from a representative of 
the school, I enrolled for a mechanical- 
drafting course. This was in Decem- 
ber 1931. 

At the present time, I am employed 
as a tool draftsman with the 

— Corp., and am earning a good 
salary. The —-— School text- 
books serve as ready reference in my 
everyday work. I am married and the 
father of a three-months-old baby girl. 
I am only twenty-five, and reside in 
one of the better sections of town. 

I have not as yet completed my 
course, but expect to within the next 
year. Then, I anticipate enrolling for 
a course in mechanical engineering. As 
I look back over the hours I studied 
and think of the sacrifices made to 
acquire this specialized training, they 
fade to insignificance in comparison 
with the benefits I received.—S. R., 
Bethpage, N.Y. 


HER KINDERGARTEN 
BROUGHT HAPPINESS 


TIME on my hands! A worried look 
in my husband’s eyes! Leisure for me! 
My husband rushing frantically to work 
every morning, returning home nearly 
exhausted every night! There was 
something wrong about the situation. 

Do something! Now! Help him meet 
those bills, instead of sitting around 
manicuring your finger nails. 

did do something. I took the cor- 
respondence course in modern kinder- 
garten training at the School. 

How I studied those lessons! All 
through the winter I struggled with 
positive methods of presentations, men- 
tal-ability tests, how to give children a 
comprehension of social responsibility, 
and development of ideals through 
stories. 

The course was thorough. No doubts 
lurked in my mind after I had finished. 
I knew how to begin and how to “carry 
on.”” When I received my diploma, I 
rolled up my sleeves and gathered 
learly every little tot I could find into 
my home to give them the benefit of 
the knowledge I had obtained. Forty- 
two children of preschool age enrolled. 
They pushed us out of our home. A 
beautiful stone church, which the town 
had bought for a library, but which 
was not to be occupied for a year or 


inswering advertisements in this magazine. 
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GIVE ME 7 DAYS 
TO PROVE | CAN 
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I changed myself from a 97- Ib weak - 
ling to winner of title World's 
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EARN THE DEGREE 


Doctor of Psychology (Ps.D.). Philosophy, 
Theology, Science. General Courses—Arts, 
Law, Business, etc. “CHARTERED BY 
STATE OF MONTANA.” Send for 32-page 
FREE Bulletin at once. No Obligation. 


TEMPLE BAR COLLEGE 
(Dept. B), 213 East Main Street 
Missoula, Montana, U. S. A. 





Splendid opportunities. Prepare quickly in spare time. 
Easy method. , No previous experie 





sufficient. Many ea 
learning. Send es free booklet eres in? Modern 
ante tr and requirements 
N SC HOOL ees: “PHOTOGRAPH 
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CHEAPER TE N N iS 


EARN MONEY, TOO! 


NOW—you can buy Wills’ fresh, genuine Eclipse 
Spurr UT tennis strings dire ct-trom-fact« 
as little as $2.25 PER SET postpaid. Also “be € 
lent duality SILK at only 65e per 37 ft. coil, po 
RNTeE Rush your order now! Satisfaction ‘GUaR- 
D. New 1938 CATALOG of Tenni ro 
Vises, ‘auipme nt — ow 
Send today. 


Re WILL 
65, 1047 w. “7th st. , CHICAGO, ue 


RAI LWAY. 


BE.A TRAFFIC INSPECTOR: 
Good Pay — and a Job with a Future 


Trained Railway and Bus Traffic Inspector 
are in constant demand. Our graduates a 
placed in positions at up to $135 per mont! 
plus expenses to start, or we refund tuitior 
Rapid advancement for ambitious men, | 
50,who complete our easy, home-study course 
Write for Free Booklet with Facts. 
STANOARO BUSINESS Tenner | ineriture 
Div. ffalo, N.Y 


Government Jobs 


Positions Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, ona many others 

Splendid salaries, « as y work, vacation with pay. Com 
mon school education sufficient. Examinations often 
Established 1896. Send for our Civil Service Catalog 


Columbian Correspondence College Washington, D. C. 
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Learn Profitable Profession 
DO days at Home 


Salaries of Men and Women in the fascinating pr: 
fession of Swedish Massage run as high as 45 t 
, $70 per week but many prefer to open their owr 
offices. Large incomes from Doctors, hospitals 
» sanitariums and private patients come to those 
, who qualify through our training. Reducing 
alone offers rich rewards for specialists 
Write for Anatomy Charts and booklet 

—They’re FREE. 
The College of Swedish Massage 
1601 Warren Bivd., a 570, Chicago 


(Successor to National Co onal College o of A Mass age 
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secrets of Success 


two, was given to us to use. I had two 
assistants. 

lid not know so many parents were 
yearning for kindergarten work for 
their children. In this town of 2,000, 
there was no kindergarten in con- 
nection with the public schools. 

dependable girl called for the chil- 
dren every morning with her car and 
delivered them safely home at noon. 
If you had passed near the kinder- 
garten any morning, you would have 

rd eager little voices singing na- 
tional anthems and southern folk songs. 
If you were tempted to enter, you 
would have watched them march to 
music’ every half hour to their next 
classes. I saw timid little ones develop 
initiative; too-bold ones become sub- 
dued. Every pupil was taught initia- 
tive, self-help, and recognition of the 
rights of others, during the early for- 
mative period. 

Home study brought happiness to 
our home. The search for happiness is 
presumed to be the chief purpose of 
life. To many this may mean social 
success—to most it means healthy ef- 
fort in daily work, with its resulting 
material success. For guidance re- 
ceived from this correspondence course, 
Iam grateful. It led me to happiness 
and service.—Mrs. H. L., Seneca, Kans. 


More $5 Prize Winners 


— prize-winning letters in 
POPULAR SCIENCE MONTHLY’S 
Secrets of Success contest—‘*What 
Home Study Has Meant to Me’’—are 

rinted above. Read these stories 
refully, because your own career 
iy be just as interesting and inspir- 
g to other readers. If you think so, 
it it down on paper and send it in. 

Ve will pay $5 for every letter we 
blish. 


CONTEST RULES 


Only letters from bona fide home- 
idy school students will be consid- 
ered and these must contain the name 
the school and the name of the 
mpany, or companies, for which you 
ive worked since graduation. 
(Names, however, will be deleted from 
the letters when published.) We also 
int to know the kind of course you 
took and the type of position you have 
ld. Your own identity will be kept 
onymous, if desired. 
We are interested in facts, not lit- 
erary ability, but please write clearly, 
mpletely, and keep your letters 








thin 750 words. We are not looking 

“get-rich-quick” stories or freak 
ventures, and authors must be pre- 
ed to substantiate the truth of their 
tements. Manuscripts submitted 
d printed become the property of 
S magazine, and we are not respon- 
le for the return of rejected letters 
less sufficient postage is provided 
r this purpose. Address your contri- 
tion to Success Story, 353 Fourth 
enue, New York, N. Y. 
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AreYOU a Business 
Coward ? 


—and—does it show in your pay-check? 


“You’ve had your chance!” It was 
the General Manager speaking ... 

“Two years ago I warned you that 
the only man who could hope to get 
ahead in this organization was the 
man with training. 

“Merwin was only a bookkeeper 
then, you remember, but in his spare 
time he was studying Higher Accoun- 
tancy. J knew what he was doing, 
and I told you then to keep your eye 
on Merwin. 

“He’s had three raises since. He 
has more than doubled his salary— 
and he earns every dollar I pay him. 

“Last week I recommended him 
for Assistant Treasurer, and the 
Board elected him without a dis- 
senting vote. We’re mighty glad to 
have him in the group. 

“But you, Jarvis—I hate to 4 it 
—you’re a business coward. You knew 
what you would have to do to get out of the 
small-pay class. You were simply afraid to 
face the kind of effort and responsibility that 
could get you a substantial salary. 

“And now it’s too late. We’ve got to cut 
our overhead, and you’re one of about fifty 
men that we can get along without. We could 
replace the lot of you tomorrow. 

“For your own sake, Jarvis, take a tip from 
a man who has been through the mill, and 
this time get busy and learn to do something 
better than the other fellow. 

“Jarvis, there’s no end of opportunity in 
business; but the only man who cashes in 
these days is the man with the courage to get 
special training. The offices of this country 
are simply cluttered up with business cowards. 
It’s easy for the man who ¢rains—because the 
business coward is through before he starts. 


* * * 


Are YOU one of several million routine men 
who have been drifting along in a “low-pay”’ 
job—always wishing for more money, never 
acting? 

Are YOU a business coward? 

Nearly a million ambitious men have asked 
themselves this question during the past thirty 
years—and replied with a ringing “NO!” 

In the quiet of their own homes, without 
losing an hour from work, these men have 
mastered the principles of business by work- 
ing out the actual problems of business—under 
the direction of expe rienced, able business men 
in their respective fields. Their record of 






achievement under the “‘LaSalle Problem 
Method,” is one of the most thrilling chapters 
in the romance of business. 

These men were able to progress more 
rapidly by means of the “LaSalle Problem 
Method” than they could probably have done 
in any other way, because in their training 
they faced continually the very problems they 
must later face on the bigger job. They learned 
by doing. 

Moreover, studying alone under the direct 
supervision of an expert instructor, they pro- 
gressed as rapidly as their capacity allowed— 
and that progress was further speeded by the 
fact that every day they could see themselves 
developing. This fact took most of the hard- 
ship out of study—changed it into a fasci- 
nating game, with always the goal ahead of 
increased opportunity and greater pay. 

Whatever attitude you may have taken in 
the past, resolve today to face the problem of 
your business future squarely. 

Within reach of your hand is a LaSalle 
coupon—and a pen. If the pen isn’t handy, a 
pencil will do just as well. The coupon, checked 
and signed, will bring you without obligation 
a complete outline of the training you are in- 
terested in, together with full particulars of 
our convenient payment plan; also your free 
copy of the inspiring book, “Ten Years’ Pre- 
motion in One.’ 

It costs you nothing to get the facts—except 
the exercise of busine ss courage. Will you put 


ver? Mail the coupon NOW. 





LASALLE EXTENSION 


oe ee ee ee ee Find Yourself Through La8Sale==-===—-= 


LASALLE EXTENSION, Dept. 583-R 


I would welcome an outline of the LaSalle plan, together with a 
“Ten Years’ Promotion in One,” all without obligation. 
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Law: LL.B. Degree 
Industrial Management 
Modern Foremanship 


Credit and Collection 
Correspondence 


Business English 
Commercial Law 
|_| Effective Speaking 
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SQK,Boy!; 


How Grand I F eel 


“Nee I know there IS a 
difference in the way 
laxatives work since I used 
the ALL-VEGETABLE 
Laxative, Nature’s Remedy 
(NR Tablets). One NR Tab- 
let convinced me...so mild, 
thorough, refreshing and 
invigorating.” 
Dependable relief for 
sick headaches, bilious spells 
and that tired- out feeling, 
when caused by or associ- 
ated with constipation. 


Without Risk &2.25°: 


box from any druggist. Use 
for one week, then if you 
are not more than pleased, return the box 


and we will refund 
NQ TO-NICHT 


the purchase price. 
TOMORROW ALRIGHT 


That's fair. Try it. 
EARN MONEY 
Stringing TENNIS RACKETS 


An opportunity to earn as much as 
$3.50 for a few minutes of your 
spare time. String your own racket 
and save money. Tennis rackets 
need restringing frequently. Every 
stringing means profit for you. No 
experience needed—we teach you 
how. TOMGUT Equipment makes 
it easy. Costs practically nothing 
to start. Easy work. Begin NOW! 























Write today and we will send you 
Free plan and Special offer on 
strings and stringing equipment. 


FREE 








THOMPSON MANUFACTURING COMPANY 
4529 Packers Avenue, Chicago, U. S. 
T° MGUT ‘*Court-Tested’’ Tennis & Sinton Strings 










}Send FREE plan and Special offer 
“ Send new booklet ‘400 YEARS OF TENNIS.” 
Enclosed is 0c to cover mailing costs. 
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5 © IN 12 WEEKS 


BY SHOP WORK-NOT BY BOOKS 


TRAIN 
FOR 
Vl Finance Your Training! 


Pp re pare for jobs in Br oadcasting, falking 
Picture Television, Wireless, etc., 12 
weeks practical shop training in Coyne e nops. 




















Free Employment Service. Many earn while learning 
You don't need previegs experience or a lot of book 
arnin d coupon for BIG tEE RADIO and TELE- 






1 VISION BOOK and mye ‘Pay-Tuition-After-Graduation’ Pian. 
. 

e . LEWIS, President, Radio Division, 

H Cc ‘oy ne Electrical School, 
: 500 S. Paulina St., Dept. 58-4H, Chicago, I11. 

s Dear Mr.I ewis:—Se snd me your big Free Radio Book 
8 and all details of your Special Tuition Offer—and 
. about your “Pay After Graduation” 
‘ 
’ 
' 
‘ 
' 
' 
' 
' 
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AVIATION Wants More 
a LINCOLN 


TRAINED MEN 


Train Now at this + By hago Approved Lin- 
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How the sturdy concrete frame is built into a wall 


Wall Insulation Has 
Built-In Spacers 


IN A NEW, improved type of insulat- 
ing material just placed on the market, 
special spacer flanges built into the ma- 
terial insure adequate air spaces be- 
tween the insulation and the walls, ceil- 
ings, and floors, and eliminate the need 
of lathing. In use, the spacer flanges, 
which edge the insulating material on 
both sides, are fitted over adjacent 
studs, joists, or rafters and nailed or 
stapled in place, as shown in the photo- 
graph at the right. 


Home Mechanics 


Window Frames 
of Cast Concrete 


SUITABLE for either remodeling 
work or new-home construction, 
a unique window frame made of 
precast, reénforced concrete is 
now available for installation in 
brick, stone, concrete, concrete- 
block, and stucco walls. Metal in- 
serts built into the frames receive 
brass screws for fixing steel 
sashes in position, and permit 
easy removal of the windows for 
painting. Brass-lined channels on 
the inside and outside of the 
frames provide ‘‘tracks’’ for Ve- 
netian blinds and storm shutters. 
When not in use, the storm shut- 
ters slide back, like the top of a 
roll-top desk, into a space pro- 
vided at the top of the frame. The 
frames, which are completely wa- 
ter-tight, are available in stand- 
ard sizes, facilitating the work of 
the builder to speed construction 
operations and to cut down on 
building costs. 





The spacer flange being attached to a stud 


Portable Electric Mixer Aids Painters 





Stirring in paint with the portable mixer 


RESEMBLING a food mixer for the 
kitchen, a new portable electric paint 
mixer makes it easy to blend colors for 
special jobs. The mixer, which consists 
of a powerful motor and twin mixing 
blades, can be clamped easily to the 
rim of an ordinary large-size paint can. 


Tape Splits Lamp Cord 


RUBBER-COATED 
electric-lamp cord 
of new design is 
easily split into its 
two strands by sim- 
ply pulling a “‘tape”’ 
encased between 
the wires, as shown 
at the right. 
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Spray Gun 
Works by 
Foot Lever 





WEIGHING less than ten pounds, a 
liquid-spray gun powered by a simple 
foot-operated pump to supply com- 
pressed air is now available for spray- 
ing paint, insecticide, and other fluids. 
A foot pedal works a pump feeding air 
into a small storage tank. Automatic 


valves then release the air at a uni- 
form pressure through a flexible hose 
leading to the spray gun. 





Cranks Set In Casement 
Open Novel Windows 


OPENED and shut by means of a crank 
in the casement, a new window of- 
red to home owners operates on the 
principle of the conventional automo- 
le window. Turning the ornamental 
crank slides the panes of glass up or 
down, without moving the sash. A spe- 
C.al strip, shown in the illustration 
ove, forms a seal between the upper 
d the lower panes, preventing drafts 
hen the panes are closed. 








get ahead! 


INTERNATIONAL 





@ Overcoming obstacles on the path to success is some- 
thing like “busting” bronchos. A man has to have nerve, 


determination, and courage. Above all, he must know how! 





CORRESPONDENCE 


And this is truer today than ever before. 


I. C. S. can‘t supply the first three qualities. But it can— 
and will—provide the knowledge and training needed to 


You may be one of those fortunate few already pre- 
pared to step into a really big job. If not, I. C. S. is liter- 
ally “at your service.” Mail the coupon below—it may be 


your passport to a more abundant future! 


SCHOOLS 








* 


BOX 7634-J, SCRANTON, PENNA. 


Without cost or obligation, please send me a copy of your booklet, ‘“‘Who Wins and Why,” 
and full particulars about the subject before which I have marked X: 


* 





TECHNICAL AND 
0 Architect 0 Welding, Electric and Gas 
-] Architectural Draftsman) Reading Shop Blueprints 
0) Building Estimating ] Sheet Metal Worker [ 
() Contractor and Builder () Machinist 0) Toolmaker 
() Structural Engineer 0 Patternmaker 
QO Structural Draftsman 0 Boilermaker 
0 Electrical Engineer O Heat Treatment of Metals 
C) Electric Lighting 0 Bridge Engineer 
C) Telegraph Engineer 0) Bridge and Building Foreman 
OC) Telephone Work C Radio () Highway Engineer 
0 Commercial 0) Civil Engineer 

Refrigeration 0 Surveying and Mapping 


0 Business Management 0 Bookkeeping 

() Industrial Management () Secretarial Work 
CL) Traffic Management () Spanish 

] Accountancy }] Salesmanship 

[) Cost Accountant 
OC. P. Accountant 


0 French [ 





0D Advertising 


(CJ Home Dressmaking 0 Advanced Dressmaking 





INDUSTRIAL COURSES 
] Mechanical Engineering 
] Mechanical Draftsman 
} Diesel Engines 


} Plumbing 


) Steam Electric Engineer 


BUSINESS TRAINING COURSES 
0) First Year College Subjects 
(J Business Correspondence 
] Stenography and Typing 
[ 0 Civil Service 0 
(J Service Station Salesrnanship (1) Railway Mail Clerk 

©) Grade School Subjects 
DOMESTIC SCIENCE COURSES 
0 Professional Dressmaking and Designing OT 
° D Millinery 


Name...... Age NE. 5 <ccdesecrcsntonatehicuststddaicieshiteverdeieaduaieal 
City State Present Position ‘ P 
If you reside in Canada, send this coupon to the International Correspondence Schools Canadian, Limited, 


Montreal, 


0D Management of 
Inventions 

0 R. R. Locomotives 

[) R. R. Section Foreman 

() Air Brakes 0) Signalmen 

() Chemistry ) Pharmacy 

Steam Fitting () Coal Mining 

Heating 0 Ventilation (1) Cotton Manufacturing 

Air Conditioning and Cooling 1) Woolen Manufacturing 

Steam Engineer L) Poultry Farming 
Agriculture 

) Navigation 


Aviation Engines 
Automobile Mechanic 


Marine Engineer 
0 High School Subjecta 
College Preparatory 

Illustrating 

Cartooning 

Lettering Show Cards 
( Signs 


Mail Carrier 


Tea Room and Cafeteria Management, Catering 
(J Foods and Cookery 


Canada 











Learn a 
profitable 
| trade 





DIESEL 


COMPLETE TRAINING 


With all types internal combustion engines, elec- 








tric power generation, etc. If you want to know 
about employment opportunities and employment 
requirements, write for free book of Diesel facts 


NATIONAL SCHOOLS 


Los Angeles 


Request for FREE BOOK 
NATIONAL SCHOOLS 
Dept. PSA-5, 4000 So. Figueroa St.,Los Angeles, Calif. 


| @NAME............... AGE 
ADDRESS 
CITY 






STATE 





Y, 1938 











Please mention PopuLAR ScIENCE MONTHLY when answering advertisements in this magazine. 


FACTORY GUARANTEED 


NEW REMINGTON NOISELESS PORTABLE 









10-Day \ AS LOW AS 
Free ™ 
Trial ¢ 


AT LAST! The famous Remington NOISELESS 
Portable is yours for as little as ten centsa day. 
| Brand new. Not rebuilt. Standard keyboard and 
|every modern feature. Includes carrying case and 


|free typing course. 10-Day free trial. You don’t 


Offer A DAY 








lrisk a penn J. WE Pay ALL SHIPPING CHARGES, 
rite nuaingsen Rand Ine. 
t., Buffalo, N. ¥. 


|Act now! 


Dept. 
1153-5, 465 Washington P 














This lodine-Mineral 
Concentrate from the 


Sea is Often WHAT 







FOLKS 
NEED! 


Why Kelpamalt Has 
Quickly Built Husky 
New Pounds, Rug- 
ged Strength and 
Energy On Folks 
Who Thought They 
Ate Enough But 
Were Actually Poned by pr 

Suffering From von! model 


MAL - NOURISHMENT 


Cains of 5 to 15 Pounds 





in Few Weeks Reported 
Regularly 
Act y ilt of tests « 


1 isa I t i 


' uble can 
of tra | MAI 
NOURISHMENT. D 
\ t f ! 















" | , he first eh If lon't, the trial i 
free. r owt tor l approve t \ Get Kelpamalt 
! I eandi lata wad 


SEEDOL 


Kelpamalt Zz 


SPECIAL FREE OFFER! 
Send for FREE Saccineting, nepuciive 50-page book on How To 
Build Strength and Add eight. information on Minerals, to- 
dine, and Vitamins and their effects on the human body. Weig ht 
and measurement charts. Daily menus. No sh pues Reine- 


matt Company, Dept. 1428, Long Island City, N 


TION wen 


Southern California, world’s aviation center, 






needs trained men to build and fly planes. Only 
trained men accepted. Get quicker, lower-cost 
traming at Califorma Flyers, leading flying 


mechanical school in this great aviation center 


Secure steady employment, make big money, get 


the thrill of a red-blooded job in aviation 





CALIFORNIA FLYERS 
LOS ANGELES, CALIF. 

rf Send for California Flyers FREE Book 
© California Flyers, Los Angeles Municipal Airport, Inglewood, Calif. » 
¢ ) 
¢ Name Age ) 
€ ess : 
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State PS-5 
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construction jobs 
t al New models iso to 5000 
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Write for details 
D. W. ONAN & SONS 
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Can Saves Shellac 


\\ sections, 
new 


evaporation, and 


of the brush. 
top and the base, 
shown at the left, 
are of copper, hous- 
ing a corrosion-re- 
sisting aluminum 
can for the shellac. 





| Transformer Steps Up 
House-Current Voltage 


HAVING three different voltage taps, a 
new booster transformer is designed to 
raise deficient house-current voltage to 
the point where it will operate house- 
hold appliances at their proper rate 
and efficiency. In districts where the 
voltage is below normal, the trans- 
former may be tapped at 100, 115, or 
25 volts, according to the requirement 
specified by the manufacturer’s rating 
tag on the refrigerator motor or other 
electrical device. 


| Valeestiens 


FROM HOME OWNERS 


Q@.—Our window screens are riddled 
with a number of tiny holes. What is 
the best way to patch the screens, at 
least for the time being ?—-H.L.Y., Lex- 
ington, Ky. 

A.—IF THE holes are very numerous, it 
would be best to buy good screening and 
recover the frames. However, if you do 
not want to go to that expense, you can 
secure a spool of wire of the same di- 
mensions as the screen wire and then 
“darn” the holes by weaving the wire 
back and forth to form a patch of the 
same mesh as the screen. Another meth- 
od is to fit a section cut from an old 
screen over the hole and.wire it secure- 
ly in place. An easy way to do this is 
to fray the edges of the patch, then 
bend the end wires of the patch into 
the old screen to hold it firmly. 





Bran Cieans Bearskin Rugs 


B. N., TACOMA, WASH. A good way to 
clean a bearskin rug before storing it 
away for the summer is to apply hot 
roasted bran, rubbing it all through the 
fur. Let it remain in the rug for about 
an hour or so, and then brush it out. 


Frosting a Bathroom Window 


Q.—-IS THERE an inexpensive way to 
frost the plate-glass window of our 
bathroom to make it nontransparent ? 
K.D.L., Wichita, Kans. 

A.—MAKE a solution by mixing a 
tablespoonful of well-ground whiting 
with two or three quarts of milk. Apply 

(Continued on page 17) 


BUILT in three 
a handy 
container for 
shellac resists cor- 
rosion, preserves 
the liquid from 
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cr YOU CAN LEARN T0 


RAW 


AT HOME—-iN 
j/ YOUR SPARE TIME 






Here’s fun ana, Profit in yor are 
time. The A Way u e338 
in Art is kL and inte re y 

and can give you the ability, do— 


COMMERCIAL ART use 


Many of our successful graduates never studied A 
fore enrolling with W.S.A YOU have the same 
an Artist 


nity to be Our proven, practical train has 

been successful since 1914 Write for FREE BO Ave 
“Art for Pleasure and Profit’’. State age and occ: ( 

STUDIO 135E eee SCHOOL OF ART 


1115-15th ST. N. W. WASHINGTON, D.C 


Home Study 7 
Accountancy Training 


Accountants who know their work 
command responsible positions and 
good incomes. And the need for 
trained accountants is growing. 
About 16,000 Certified Public Ac- 
countants in U. 8. and many thou- 
sands more executive accountants. 
Many earn $2,000 to $15,000. We 
train you thoroughly at home in your 
spare time for C. P. A. examinations 
or executive accounting positions 
Previous bookkeeping knowledge un- 
necessary we prepare you from j 
ground up. Our training is personally P = REE! 
given by staff of C. P. A.’s. Low cost 

easy terms. W rite 














for uable free 64-page book de 


scribing opportunities in accounting field and telling how 
you may enter it successfully. 


LASALLE EXTENSION, Dept. 583-H, Chicago 









DEGREE IN 
TWO YEARS 














B.S. Degree courses in engineering: Electric 
Civil, Chemical, Mechanical, Mech. Draftir 
Radio and Television, or Aeronautical. Inter 
practical, thorou h program. No extras for prepa 
tory or review. Earn board if desired. Low tuiti 
Enter March, June, Sept., Dec. Catalog. 


243 «€E. 





Washington Blvd., 


EARN MONEY 


New low cost method. No molds, power o 
tools. You build your own equipment frou n plan 
we furnish. No experience needed to make 
glazed concrete pottery, wall tiles 
uary casting, giftware—in home or 
MEN—Send 10¢ TODAY for booklet 
details of this money making bu 


4 NATIONAL POTTERIES COMPANY 
Room 7, 13 W. 26th St., Minneapolis, Minn 


Fort Wayne, Ind 











MAKE COLOR-GLAZED 
CONCRETE PRODUCTS 











For several years, Diesel engines have been replacing 
steam and gasoline engines in power plants, motor trucks 
and busses, locomotives, ships, tractors, dredges, pumps, 
etc. And now the first Diesel-powered passenger Car is 00 
the market. Our home-study course offers you a real op- 
portunity to prepare for a worth-while position in this 
new field. Write TODAY for full information. No obligation 


American School, Dpt. D-546, Drexel at 58th, Chicago 


* RTOON « YOUR WAY 


* 
DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home that you can & 5 
SELL! Course contains 26 lessons and over 600 
illustrations. Only 


Send name and address for free details 


RAYE BURNS SCHOOL, Dept. S, BOX 2194, Cleveland, 0. 





“Oi. Does Not Wear OUT’ 


(U. S. BUREAU OF STANDARDS—BUL. 86 


THEN WHY CHANGE OIL? — Because 


ordinary oil filters remove solids only and 
none of the other destructive foreign matter 
RECLAIMO — The Super Filter-Refiner 
not only removes solids, but also evaporates 
gasoline dilution, water, corrosive acids thru 
the use of exhaust heat—KEEPING the oil 
CLEAN and OILY indefinitely! Atta: shed 
to Autos, Trucks, Tractors and Diesels in 
lace of now obsolete oil filters, RECLAIMO 
AKES OIL CHANGING A THING OF 

















Wm.Schwaige 
Patents THE PAST. Add oil only to maintain leve 
Thousands of ENTHUSIASTIC OWNERS 
90 DAYS Read some of their remarkable statements '!9 
FREE TRIAL} our FREE Booklet ‘Oil Facts” — tells you 
plenty about oil and may save you . lot 7 


money — sent FREE with 90-Day Trial Offer. Write 
Reclaimo Mfg.Co.,Dept.F, 2306N.Western Av.. Chicago 
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SOPRANI AMPLIPHONIC 
simplifies »\ Playing 


@ Lighter, easier to 193 “‘Skeeter’’ Palmer, 
play, tess bellows- oo 
ing, plus more beau- en 
tiful tone and vol- 
ume, ~ that’s how 
Soprani’s exclusive 
Amp!iphonic fea- 
ture has simplified 
this accordion. As- 
sures rapid prog- 
ress. Home trial. 
Easy terms.Seeyour 
music dealer orsend 
for beautiful free 
book. Write today. 


SOPRANI, INC. °°** 
































531, 630 S. Wabash Ave. 
Chicago, IMinois 








THE BOOK THAT HAD 
10 BE PRINTED! 


Shows the Way to 
Perfect Marriage and 
Successful Living 


A frec-thinking and enlight- 
ened age demanded the print- 
ing of the new book by Drs. 
Sadler, twoeminent physicians 
and psychiatrists. It gives the s 
secrets of Nature’s most powerful and intriguing force. 
Shows how this force, when properly understood and 
guided, ean bring ‘‘ perfect’? marriages and happy con- 
tented living, A frank and fearless discussion, written in 
plain everyday language for both married and unmarried 
men il women, A practical and necessary aid to parent- 
hood and child training. Learn how this exciting book can 
u. Write today for ‘**The Open Door.” Send no 
ust your name and address. Mail to: 


Clarkson Publishing Company, Dept. 135, 1259 Wabash Ave., Chicago 












Woodworker's 
Turning and 
Joining 
4 MANUAL 


The simplest, most practical ways to 
ke end tables, chairs, benches, high- 
s, book-racks, cabinets, all kinds of 
niture in your spare time. A revela- 
1 of simplicity and helpfulness. Many 
illustrations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY, Dept. 58 


353 Fourth Ave. New York, N. Y. 











SHIP MODEL 
MAKING 


4 New book shows how to make any 
>. ae Ro, model. Shows the short cuts, kinks, 
‘ time-saving methods of experts. 
Complete plans for gorgeous gal- 
leon, clipper ship, etc. Almost 100 
illustrations. Full cloth _ bound 
$1.00. Popular Science Monthly, 
353 Fourth Ave., New York. 
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PHOTO 


ENLARGER 9:4 


Money back guarantee 
A REAL Photo Enlarger that does fine 
work. Focuses automatically. Also COPIES 
and has a Contact Printer and Retouching 
Table. Interesting circular free. Only $5.94 
complete, Lens included. 


IDEAL-I, {22 East 25th St., New York 



















Learn to MOUNT BIRDS 


Tan SKINS, Make Up FURS 


5 axidermist, We teach you at Home. 

\' Mount Birds, Animals, Pets, 
common specimens. ve your hunt- 
ing trophies; decorate home and den. 
Make genuine KROME LEATHER, tan 
and make up furs for sparetime profit. 


FREE BOOK “$4°°,,'2'" 
all about it. 
Hunters, get this wonderful book. Its 
° Now Free. Send postal card Today— 
N A This Minute! State your AGE. 
W. School of Taxidermy, 3395 Elwood Bidg 
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Questions from 
Home Owners 
(Continued from page 16) 


this to the glass with a paint brush, and 
then stipple the surface with a dry, soft 
brush. Another method is to mix sugar 
of lead with varnish, and apply it in 
the same manner outlined above. 


Repairing Veneer 


S. N., Troy, N.Y. In replacing veneer, 
do not apply the glue to the veneer. Ap- 
ply it to the board only. Then put the 
veneer in place and clamp the pieces 
together as quickly as possible. 


Tree-Cement Formula 


Q.—CAN you give me a good formula 
for a tree cement to patch up the trunk 
where a branch has been torn away ?— 
B.D., Chattanooga, Tenn. 

A.—BIND the fracture with a cement 
made by melting ten parts of pitch and 
adding, successively, one part of turpen- 
tine, two parts of tallow, and one part 
of methylated spirits—ordinary alcohol 
which has been denatured with methyl 
alcohol. 


Making Glue Flexible 


J. O’D., MALDEN, MASS. Adding one 
part of glycerine to four parts of ordi- 
nary glue may help to make the ad- 
hesive flexible. 


Attaching Window Boxes 


R. K. G., BUFFALO, N. Y. When attach- 
ing window boxes to the wall of a con- 
crete house, you must first obtain a sur- 
face into which you can nail the wooden 
frames. Using a hammer and cold chisel, 
cut holes in the concrete at the point 
where nails will enter the wall. Plug the 
holes with wooden pegs driven in with 
a hammer. It is then an easy matter to 
drive nails through the window-box 
frame into the wooden plugs. 


Grass-Seed Requirements 


V. A. K., DAYTON, OHIO. About one 
pound of grass seed should be used to 
sow each 300 square feet of lawn. Sow 
the seed on a windless day, scattering 
it as evenly as possible. It is a good idea 
to seed the ground twice, walking first 
in one direction and then retracing your 
steps. Use a fine spray from your hose 
to water the soil so that you do not 
displace the seeds. 


Test for Hard Water 


G. B. L., OMAHA, NEBR. You can test 
water for hardness by adding a few 
drops of a solution of soap and alcohol 
If the water is hard, the mixture will 
cause white flakes to form in the water. 
Soft water, however, will remain clear. 


Paint in Good Weather 


T. F., CLINTON, IND. Do not paint ou.4 
doors in frosty, damp, or any kind « 
unfavorable weather. 











TOMMY LOUGHRAN 


Undefeated World Chamnion. Photo taken Feb.. 1938 


A WORLD CHAMPION 


TELLS HOW TO 
Build A Powerful Body 


THE SECRET’S OUT: Well, fellows—here’s the 
lowdown. Don’t think I always had this swell 
physique—and don’t think it just naturally 
grew on me. When I first started boxing, I was 
tipped off that a champion must be able to take 
it—as well as dish it out. The fighting game is 
hardly a ping-pong contest. You have to meet 
human gorillas. To swap punches for twelve and 
fifteen rounds requires an enormeus amount of 
energy and stamina—That is why it was neces- 
sary for me to first build up a sturdy body be- 
fore I could ever amount to anything as a fighter. 


And that is just what I did. 
A NEW LIFE To win my first important 
fight was nothing com- 
pared to the joys I experienced from possess- 
ing this strong, healthy body. From that day on, 
I decided I would possess a perfect physique as 
well as be a boxing champion. My record speaks 
for itself as to whether I accomplished my am- 
bition. 

All these years while I was working my way 
to the top, I kept investigating and studying 
every known method of physical development 
until I finally discovered the secret of “PUIS- 
SANT POWER.” 


Learn from a Champion 


It took me years of study and research—also 
thousands of dollars to acquire this knowledge 
of building muscles which possessed the power 
of an ox, but the speed and agility of a panther. 
These are the only type of muscles which enable 
you to engage in active sports or to really accom- 
plish anything. It was not long until I was re- 
ceiving offers galore, if I would only impart this 
knowledge and train others through this short 
but certain method of body building. Days were 
all too short to satisfy the demands on my time. 
I decided to have duplicates made of my appara- 
tus and put the instructions into printed form. 
In this way I am now enabled to spread the joy- 
ful message to the world. 


Send for My FREE Book “Puissant Body Building” 


This contains numerous photos of the athletes 
and strong men I have trained. It will be an im- 
petus and an inspiration to you. I don’t ask you 
to buy it. I want to spread the glad news. It is 
absolutely free. Yours to keep. 

Don’t delay. This does not obligate you in any 
way whatever. It is merely an inspirational talk 
and will show what I have done for so many 
others. 





FREE 


For the next thirty days 
I will send you with my 
free book, a beautiful 
reproduction of my por 
trait, made by a famous 
artist. Only those who 
send for my booklet will 
? hie 6 antoerraphed 


Do you wish_ these 
yourself? Write at once 
and I will tell you how 
ou can soon 2088eE88 
hem, You will feel the 
thrill of a new life puls- 
ing through your veins 


ACT TO-DAY | | 
mighty muscles for 
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plans, $5.00 
send ad with above orders for extra 
plans, 


mobile generators. 
and brush chan 
Remote control 
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“How to 
elder without r 


3. Chicago. 


build Dodge 
ewinding.’’ 


shipment received. Satisfaction guar- 
anteed or shipment promptly re- 
turned. Elman’s, 2300-P8, Van 
Buren, Chicago. 
WELDING, SOLDERING 
HOME-MADE Arc-Welder from 
North-East (Dodge) 12 volt auto- 


Requires field coil 
zes for 40 volts D.C. 
5-125 amperes, 


dual 


real 


$1.12, 


ago. 


25-200. New method designed for be- 
ginners, actual welding views, 
facts, over 3,000 instructive words. 
Certified plans $1.00, C.O.D. 
airmail 12c to Welders Club of 
America, WB-3432 M-Mart, Chic 
Special: limited ct ons Dodge 12 
volt used generators with certified 


Special: 


Arc- 





5-200 
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Dodge generate 
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turing 
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our plans. 
der. Box 48, 
ARC welder bargains. 
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for price The Lincoln 
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you want a 
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a toy build 
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WIND ELECTRIC PLANTS 





FREE t 
your own Windcharger. 
for material plus used car generator. 





welders, 





electricity 





wind. 
Cost 


from 


Build 


98c 





you how. 


seJay 


Drawings—instructions 10c. Wesco, 
Minneapolis, Minn. 
BUILD wind light plant. We show 


Complete plans and val- 
uable catalog 10c. Wind 
electric fences. 
623 LeJay Blidg., i 


lant parts, 
Mfgz., 


Minneapolis, Minn. 





* Scientist Says Heads Grow Through Life 


ular RECORDS he kept for forty years of 
nall the sizes of the hats he bought and 
iced wore have convinced Sir Flinders Pe- 
mg trie, eighty-four-year-old British arche- 
ton ologist, that his head diameter in- 
> creased steadily, even past middle age. 
ik- The British scientist made known his 
findings in a letter to the Smithsonian 
sao Institution, at Washington, D.C., in con- 

=" firmation of a theory recently advanced 


by Dr. Ales Hrdlicka that the human 
head—and presumably the brain— 
grows throughout adult life. Sir Flin- 
ders reported that when he was twenty 
he wore a size 6% hat. Ten years 
later a size 7 was too small. At forty, 
he bought size 714, and at fifty, a size 
7%. Since then, he has had difficulty 
wearing any standard-size hat, the 
scientist declares. 


a: Atom-Smashing Creates New Atomic Forms 















Monastery 


Secrets 


THE FORBIDDEN 


KNOWLEDGE OF TIBET 


What strange secrets of nature are 
locked within the mountain fast- 
ness of Tibet? What control over 
the forces of the Universe do these 
cloistered sages exercise? For cen- 
turies the world has sought to know 
the source of their power—to learn 
their mastery of life, and their faculty 
for overcoming problems with which 


the masses of mankind still 


struggle. 


Have they sel- 


fishly deprived humanity 


of these ra 
WRITE 


re teachings? 
FOR THIS 


FREE BOOK 
Like the streams that 


trickle 


from the Him- 


alayan heights to the 
plateaus below, the 


gre 


attruths of these 


brotherhoods have 
descended through the 


ages. One 


of the preserv- 


ers of this wisdom of the 
sages is the Rosicrucian 
Brotherhood (not a re- 
ligious organization). They 
invite you to write today for 


their FREE 


Sealed Book, 


with its amazing revela- 


tions about 


these mys- f 


teries of life. Address: 
ribe O.W.D 


The ROSICRUCIANS 


AMORC 


SanJose,C 


alif. 


U.S.A. 


= TRANSMUTATION of the elements, or atomic structures. Before the days of 
S atom-smashing,” has added more than atom-smashing, the world consisted of 
“ 220 kinds of atoms to the basic 250 250 kinds of atoms, of which about 
the found in nature, according to Dr. K. K. forty were unstable like radium, which 
Darrow of the Bell Telephone Labora- spontaneously disintegrates into other 
mn tories. Moreover, only two chemical forms. In the last four years, scientists 
ens elements have resisted scientific efforts | produced almost all the unstable forms 
lens to break them down into different capable of lasting a few seconds. 
' — Wartime Power Plants Are Made Bombproof 
~~ ;OMBPROOF power plants to serve be maintained in good condition in 
—_ chemical and munitions factories in readiness for an emergency. Set in tun- 
ce Wartime in the event that the regular nels driven into the rock faces of cliffs, 
ny pover plants are destroyed, are under’ the plants may even have automatic 
“4 construction in several European coun-_ controls to start them if the outdoor 
0 tries. Although the plants are not in- plants are put out of commission by 
tended for immediate use, they are to an enemy’s shells. 
LY Y, 1938 Please mention PopuLAR SclENCE MONTHLY when answering advertisements in this magazine. 
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Cash FOR SPARE TIME! 


MAKE $25 TO $30 
PER WEEK AT HOME 
IN YOUR SPARE TIME 











THE IDEAL LAWNMOWER SHARPENER 


Like magic, the Ideal Lawnmower Sharpener makes old 


lull, half worn-out mowers cut like new. Simply set the 
mower in the Ideal and the machine does the rest. Sharpens 
any lawnmower to a penrens edge in 15 to 20 minutes “| 
usual charge $1.00 to $1.50. Attach to light socket. Start 
in ur ba nt or garas t Magner nt coor 2 eget 

Ize she ick 


scythe axe an, F REE é ATALOG tells souplete story 


_— THESE MEN DID . . . YOU CAN DO 


Rem o experience i, necessary. Most men sharpen lawn- 
wers inspa imeonly. J. B. Van Dien write Some weeks 

I earned $10 a week with my Ideal just as a side line George 

Beitel wi é I have sharpened over 500 mowers and every 
ymner well pleased A.M Larsen write 5 rere 

y mo id Koy F. Stier sa I live in a town of 500 


and to-date have sharpened 200 mow 
I t 


















$1.25 Edward A. Mynderse 
writ Have sharpened around 500 
mowers th eason Nick Baltes 
‘Last ummer 1 harpened 200 


ywers at $1.00 each Bucher Bat 
ry Co. write We sharpened over 
00 mowers last year at $1.50 each. 


FREE BOOK Shows How! 
c « Pee Ae Ok. ho pond for 
k in RE TIME.”"* 
ND POST ( SARD ro 
THE FATE-ROOT-HEATH CO. 
318 Bell St. Plymouth, Ohio fox 








CUT ME OUT 


Cut me ou te me on a posteard and mail to Popular 
Science Monthts Dept »s 3 iF arth Ave New k 
N. ¥ I bring you complete supp and instructions on 
! 


i ' 
ow to make easily several dollars awe oat in your spare time. 


Shift 


ONLY CORONA HAS IT! 


Ask any “big machine” typist if Floating Shift 
doesn’t save work and wear, improve align- 
ment, add speed! Then look at all the other 
Corona features...Touch Selector, Speed 
Booster, All-around Frame, etc. Match Corona 
against all comers. Easy to use...easy to pay 
for...as little as $1.00 a week. Free case and 
touch chart. 


MAIL THIS COUPON : 


L© SMITH & CORONA TYPEWRITERS INC., Desk 5 
721 E. Washington Street 
I'm thinking of buying a Corona, Send free descriptive 
and te 


Syracuse, N. Y 


book le 


Nam« 


Addre 











Packaged Materials 


FOR MAKING MODELS 
OF HISTORIC CRAFT 


ISTORY is closely identified with 
the sea; man is always devising 
new ways to travel by water. 

That is why building ship models is 
such a fascinating hobby—there are so 
many famous craft that can be repro- 
duced. For the convenience of readers 
we have prepared construction kits for 
making twenty-eight different models 

models ranging from a stately and 
decorative galleon to the U. S. Navy 
destroyer Preston, pictured above 
There are simplified models for the be- 
ginner and more difficult models for 
the advanced craftsman. 

Each kit in the following list con- 
tains all the raw materials for making 
the model named. A certain amount of 
preliminary shaping has been done on 
most of the hulls or hull lifts, and the 
other materials are of such sizes and 


shapes as to make it easiest for you to 
transform them into their final form. 
Full-size blueprints, as well as any 


necessary instructions, are included. 


STANDARD SHIP MODEL KITS 


A. Whaling ship Wanderer, 20%- 
in. hull, 27% in. over all $7.40* 
Spanish galleon, 24-in. hull, 30 
in. over all... ahaa dibeedleermeaaedss 6.95* 
Battleship U.S.S. Texas, 3-ft..... 7.45* 
Elizabethan galleon Revenge, 
25-in. hull, 28 in. over all............ 7.25* 
Farragut’s flagship Hartford, 
steam-and-sail sloop-of-war, 
33%-in. hull, 41 in. over all 
Privateer Swallow, 12%-in hull, 
20 in. over all . 4.957 
V. Clipper Sovereign of the Seas, 
20%4-in. hull, 26 in. over all 


(Continued on page 23) 


a 


8.45* 


© 


4.957 


Kit 9S—Ma- 
terials for 
14-in. model 
whaleboat 
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=z 
BLE CRYSTAL Plas ~ 
£A A Sk Kis te . 
yr Richly Jeweled ~ } 
U for Accuracy 
C' RVED, ‘‘Shockproof’’ genuine GOLD PLATE’ nt 
~ watch with all the color and charm of natural yellow wold, 
ACCURACY guaranteed by $1,000,000 FACTORY. Loot ke 
$35. YOU will like this Gladiat ng 
and its double head set in LIFETIME 
sterling 925-1000 pure—decorated in 
gold—it is yours for only $ nd 
watch is then included FREE 
NO CHARGE FOR CREDIT! 
No red tape. We'll ship at e 
Make 2 monthly $2.50 payments 
109 DAY FREE TRIAL. Simply 
enclose 10 cents for packing, et, 
WE TRUST. YOU—your p 
comes (postage paid to your door) by RETURN MAIL, 


GOLD STANDARD waronee. , Dept. C-835, Newton, Mass. 


i cammiess Pooks | 
TUBELESS @ 
BAT TERYLESS 


Ss SM ST Ri 
Amazing midget radio is com- 
plete in one unit—weighs only 3 
ozs. Receives stations with clear 
beautiful tone. Not to be confused with cheap! 
made imitations. MANUFACTURED BY THE ORIGINATORS OF THE 
POCKET RADIO. Mechanical Patent No. 2074887 covers comple ‘on- 
come directly from front of radio. Uses se on- 
‘Speakophone’’ unit which “ve 8 superior performance. NOT 
Absolute tou th instructions for use in homes, hotels 
boats, etc. TAK ESO ONLY A ECONDTOCONNECT. Nohook ups toany 
current. THOUSANDSOF SATISFIED OWNERS inal! partsof th: rid 


report wonderful service with their sets. Twocolor cabinets in 


S ee NO MONEY! 
















ge 












struc tion. Pp rogram 
tained * 
A TOY. 


Six rs 
a postman only $2 ’ plus 
»stage on arrival « send 
! yours will be sent postpaid. GUARAN. 
7 Dz ry = at. aananel value. ORDER 

_TINYTONE RADIO 10 CORP., Dept. ‘PSS 5, Kearney, Nebr. 


@ STUDY AT HOME 


Legally trained men win high- 
er positions and bigger suc- 
cess in business and public 
life. They command respect. 
Greater opportunities now than ever 
before. Big corporations are headed 
by men with legal training. 


More Ability: More Prestige: More Money 
We guide you step by step. You can train at home 
during spare time. Degree of LL. B. conferred. 
Successfal graduates in every section of the Unit States. We 
furnish all text material, including fourteen- volume w Library. 

ow cost, easy terms. Get our valuable 64- -page ‘Law Training for 
Leadership’’ and ‘‘Evidence’’ books FREE. Send for br NOW, 


LASALLE EXTENSION, Dept. 583-L hicago 





Re- String Rackets at Home 


x50 EARN MONEY 


\ It’s pleasant, profitable 

work. No experier or 
‘ skill required. Easy to 
7) F Learn. Full line of guar- 


gan anteed stringing 
. FREE Ptrames, gut and silk 
Write for our 1938 Catalog and §strings. Highest quality 
Instruction Book. V 


Vrite for details. 
_W. A. BICKEL & CO. — 137 NW. Marion, Oak Park, tl 


= MECHANICS 
& WELDERS 


Auto Mechanics and Welders are in big 
demand. Complete courses in arc 
and acetylene welding, meta! fin- 
ishing, body and fender bumping. 
apray painting, collision work. Low 
rates. Pay after graduation plan Write. 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 
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_547-S High St. 
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Want a Career in 


photography? 


We give you personalized training. Commercial, News, 
Portrait, Advertising, Candid or Motion Picture Pho- 
tography. Big money-making opportunities. Or learn for 
pleasure. Personal Attendance and Home Study cot 
28th year. Write for Free hooklet 

NEW YORK week OF PHOTOGRAPHY 
10 West 33 St. (Dept. 5) New York City 




















Make delicious, new “‘NON-GREASY’’ Potato Chips 
at low cost e furnish equipment and instructions. 
Potatoes plentiful and cheap. Groceries, markets, 
restaurants, taverns do the retailing for you. Profit 
large—unusually so You can start this money-making 
business on a ‘‘next oo nothing’ * outlay of cash. Write 
for Potato Chip Book 
LONG- ‘EAKINS co. 

Springfield, Ohio 





100% improvement Guaranteed 


We build, strengthen the vocal organs— 
not with singing lessona—but by fundamenta's 
sound and scientifically correct silent exercise® 

and absolutely guarantee to improve any singing 
or speaking voice at least 100% rite for 
wonderful voice book—sent free. Learn WHY you 
can now have the voice you want. No literature 
sent to anyone under 17 unless signed by parent. 


PERFECT VMs INSTITUTE, Studio 1365 
. Lake St., Chicago 
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Lincoln Engineering School, Box 931-80, Lincoln, Nebr. 





FREE Good Prices Year Round! 
y wide markets waiting 
BOOK ) Y, for nt yen cam akinoulan to us also. 


a Women star ting i in every state and Canada. See what others are 


Americ an Frog Canning Co. (Dept. 144-E 




















HOME STUDY 


Stady Courses leading to Degrees in Arts and Sciences; 

} 5 pon Education; Writing; Psychology; Chemistry; 

: Law; Agriculture; Business; Accounting; Sales: Ad- 

ig; Public Speaking: Electrical, Civil, Diesel, Mechan- 

architectural, Aeronautical, Drafting, Radio, Air Condi- 

g. Refrigeration, Automotive, Highway, Mining, Steam, 
eum, Industrial and Chemical Engineering. 


-Roosevelt Graduate | Cofege in 


McKin 


4202 Clarendon Ave., 


















Correspondence Courses In 


4 RADIO ano ELECTRICAL ENGINEERING 


ELECTRICAL ENGINEERING {35 2°o) 27°? 2 


its a & yourself, at Low Cost, for secure future. 


rstand quickly. 
Extra fine course in radio, public ad- 
RADIO. “ENGINEERING dress, photo - electric wor Trains 
uper-service man, real vacuum tube technician. ” Exper. 
Sebed. Diploma on completion. Tuition, $25, either course. 
Defe payment plan 
Get copies of school c atalogs student magazines, 
complete details. SEND N ow! 





you 












We paid M. M. $1174 for exceptional 
“cellar crop’’ SNOW-KING mushrooms! 
Big free picture book tells if your cellar, 
shed, barn suitable. We furnish ma- 
terials, buy all crops through our 25 
branches. Write today for ‘‘Guaran- 
teed Success Plan’’ backed by $5000 
bond. Est. 1908. 


UNITED MUSHROOM CO. 
3848 Lincoln Ave., Dept. 341, Chicago. 





TI P tastes Industry needs manufacturers on small scale 
| ¢ r big production of Lamp and Clock Stands, Art 
| G 3 "ke Novelties in Plastex and Marble imitation. 
| |} rience unnecessary. %c material makes regular 10c 
| st sellers. Rubber moulds furnished for speed pro- 
| n. Small investment brings big returns. Ambi- 


| tie men nave chance for real prosperity. Our free booklet will 
int tand benefit you. Plastex eee Dept. 2, 1085 
_Weshington Avenue, New York, N 


a2. FROGS 

















WE BUY! ready now for next 

*spawn. Breeder lays 20,000 
eges yearly. Start with a small pond, 
marsh, lowland. Free bookshowssketch, 


Send no money! Just write your name and address on a post- 
/rite today. 
New Orleans, La. 


t our special! offer to beginners. 





/DO YOU OWN A 
RAILROAD? | 


Here at last is a brand new and complete 
handbook for the Model Railway enthusiast. 
Shows you how to save real money building 
a laying your own track, making an auto- 
matic signal system, constructing bridges, 
culverts, tunnels, stations, semaphores, wa- 





| 


| 

te tanks, coaling trestles, roundhouses, 
turntables, crossing gates, switches, etc. 
The detailed instructions and diagrams in | 
| this great book make it easy. 


EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


| 
Tells you how to utilize every bit of avail- 
| able space in laying out your system. How | 
| to turn out smoke stacks, fire boxes, boilers, | 
and wheels, in your own shop. Complete, 
easy-to-follow instructions for building a | 
box car, gondola, refrigerator, tank, hopper, | 
caboose, day coach, pullman, baggage, and 
ervation car. Complete plans, specifica- 
tions, instructions, and scale blueprint for 
building the popular Atlantic type locomotive. 
end only $2.00 for your copy of Model 
lways or we will ship C. O. D. plus a few 
ts postage. Satisfaction guaranteed or 
money back. Address 


Popular Science Monthly, Dept. 58 
353 Fourth Ave. New York, N. Y. 


Thee HOME 
CHEMIST 


A new book which shows 
how to set up and operate 
an inexpensive home labo- 
ratory with odds and ends 
of material available in 
Many thrilling, practical, 














ery home. 
eful experiments and tests, entertaining, 
Structive, valuable, pointing the way to 
search and new discoveries. Many dia- | 
ams and illustrations. Full cloth bound | 


00. 
"OPULAR SCIENCE MONTHLY, Dept. 58 
35° Fourth Ave. New York, N.Y. | | 
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Kits for Making Models 


(Continued from page 22) 





Kit U—"Hispaniola" of "Treasure Island" 

Y. Trading schooner, 17%%-in hull, 
22% in. over all 

2S. U. S. Navy destroyer Preston, 
pS a ae 

3S. Constitution (“Old Ironsides”), 
21-in. hull, 31 in. over all 

4S. Clipper ship Great Republic, 
31%-in. hull, 42 in. over all 

5S. Coast Guard patrol boat of new 
165-ft. class, 20%-in. hull... 

6S. Brig Malek Adhel, %-in. scale, 
20-in. hull, 33 in. over all, 
frame-and-plank construction.. 

8S. Fishing Schooner’ Bluenose, 
17%-in. hull, 22 in. over aall...... 

9S. Whaleboat, 14 in. long; partly 
shaped hull and raw materials 
for making all equipment. 

10S. Confederate raider Alabama; 
steam sloop, bark rigged; 3/32- 
in. scale; 21%-in. hull, 28 in. 
over all 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in. 1.00 
N. Four U.S. destroyers, each 64- 

ee 15 
R. U. &. cruiser Tuscaloosa, 113 

GS cbcontencaccsuslechecitons ms ~ 1,00 
U. Hispaniola, the ship in “Treas- 

ure Island,” 7-in................ . 50 
Z. H.M.S. Bounty, 11%-in...... . 1.50 
2M. Ocean freighter, 14-in. 1.50 
3M. Yacht Nourmahal, 8%%-in....... 1.00 
4M. Oil tanker, 14-in......... . 1.50 
5M. Liner President Lincoln, 14%4-in. 1.50 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in..... 1.00 
H. Cruiser U.S.S. Indianapolis, 
p> ee . 1.50 


J. Clipper ship Sea Witc h, 13-in... 1.50 
(Continued on page 24) 





Our new model of the famous Confederate 


raider "Alabama" is built with Kit 10S 


4.90+ 
. §.95* 
. 6.50* 
8.40* 


. 4.95* 


9.757 





4.95T 


2.75t 


8.20* 
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THOUSANDS 


MARVEL TO SEE 
THEIR SKINNY 
BODIES FILL OUT 


As these Wonderful New 
ITRONIZED YEAST Tablets 
Add 10-25 Ibs. ina Few Weeks 


CIENTISTS 
have discov- 
ered that thou- 
sands of people 
are thin and run- 
down only be- 
cause they don’t 
get enough Vita- 
min B and iron 
in their daily 
food. Without 
these vital ele- 
ments you may 
lack appetite 
and not get the 
most body-build- 
ing good out of 
what you eat. 
Once these ele- 
ments are prop- 
erly supplied, as 
they now are in 
these amazing, 
new Ironized 
Yeast tablets, 
the improvement 
that comes in 
a short time is 
often astonish- 
ing. Thousands 
report wonderful 
new pep, gains 
of 10 to 25 pounds 
in a few weeks— 
complexions nat- 
urally clear and 
fresh—a new nat- 
ural attractive- 
ness that wins 
friends every- 
where. 


. . 
Why they build up so quick 
Food chemists have found that one of the richest sources 
of marvelous heailth-building Vitamin B is the special 
Tich yeast used in making English ale, 

Now by a new and costly process, this special imported 
English ale yeast is concentrated, taking 7 pounds of 
yeast to make just one pound of concentrate—thus mak- 
ing it many times more powerful in Vitamin B strength 
than ordinary yeast. Then 3 kinds of strength-building 
iron and pasteurized ale yeast are added. 

The result is these new easy-to-take Ironized Yeast 
tablets, which thousands of formerly skinny people who 
needed their elements hail as one of the greatest weight- 
building, health-building discoveries of all time, 


Try it without risking a cent 


Get Ironized Yeast tablets from your druggist today. If 
with the very first package you don’t begin to eat hetter 
and get more benefit from your food—if you don’t feel 
better, with more strength and pep—if you are not con- 
vinced that Ironized Yeast will give you the pounds of 
normally attractive flesh you need—the price of this first 
package will be promptly refunded, So get it today. 


. 
Special offer! 

To start thousands building up their health right away. 

we make this valuable special offer. Purchase a pack- 
age of Ilronized Yeast tablets at once, cut out the 
seal on the box and mail it to us with a clipping 
of this paragraph. We will s send you a fascinating 
new book on health, Jew Facts About Your 
Body.’’ Remember, results with the very 
first package—or money refunded. At all 
druggists. lronized Yeast Company, Inc., 
Dept. 455, Atlanta, Ga. 


IMPORTANT 


Beware of sub- 
stitutes. Be sure 
you get genuine 

IRONIZED YEAST. 

Look for “IY” 

on each tablet. 








Posed by professional model 
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Be Your Own. 
MUSIC Teacher 


LEARN AT HOME }.)°" Sin 








| ea Your lessons consist of real 
ad of esome exer é Each of these delightfu 
ur list. You read real note 
ick music. Method i thorough 
t t mar f i } OO studen are band and orchestra 
LEADERS 
Be Popular 
' ' svint and pleven Pick Your Course 
First i it to do. Then | Piano Guitar 
4 i how In a few Violin Saxophone 
} iy i me an ex Org Mandolin 
" f Cornet Ukulele 
ren u if mn every Trombone Harp 
I Piccolo Clarinet 
jute Ce 
es Book and Demonstration Lesson Hawaiian Steel 
Write at once for our istrated Free B Guitar 
Demonstration Lesson. P Trumpet 


Piano Accordion 
supplied when neede¢ Plain Accordion 
credit Voice and Speech 


Us : “SCHOOL OF MUSIC rmony 


Harmony and 
85 Bransuich Bldg., New York City, N.Y. 


Be A RADIO EXPERT 


Drums and Traps 
Learn at Home—Make Good Money 


instrument. Ne 














Many men I trained at hor in spare time make $30, $50 
$ , | M ke $5, $10, $15 a week extra 
Illu ited 64-page book po 
t Rad ' also I you can learn to be a 
Rad I rat i 0-50 1 of ! 
i I i led Mor I k Agr 
M t ( book FREI 
 alieetintieediomstinetianettetientanstbatentiatiettetemtatien | 
J}. E. SMITH. President, Dept. BEP3 | 
| National Radio Institute, Washington, D. C 
J Send hout obligation, your 64-page book “Rich | 
K Radio FREE Plea write plainly.) 
| . 
, 1 
| State 


Inventions Promoted 


Patented or Unpatented In business over 30 
years. Send drawing and description or model, 
x write tor information, Complete facilities. 
References 


ADAM FISHER COMPANY 
183-D Enright, 





HOW TO STAR A PATENT, 





written by ! Me ! 
| ( p ! f tl tos 
I oO If t to pr ! 
4 1 should tal | ily for I Ss 
l t ,) ist t this Fr Bool 
I t 1 book " t valual 
f 1 she 1} It t ou fully how 
t nat tor r idea in the quickest wa With 
th l I k ‘ a Record of In 
é f ! } ly wad your idea 
I’ 1 Confidential S Your ¢ will be 
ndled or b Registered Patent At 
lso a | t Member of the Examining 
( I Ss. Pa t on All unication 


MAIL COUPON TODAY for FREE PATENT BOOK, 
and RECORD OF INVENTION Form. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 
i Woolworth Bidg., 35th Floor, Dept. 58-C, New York 

MILLER BUILDING, DEPT. 58-C, WASHINGTON, D. C. 


Peano send me your Free Book, *‘How to Obtain a Pat- 
nt,’ **Record of Invention Form.’ 











a 
g NAME 1 
’ 


§ ADDRESS 


94 P mention Pop 


. 








St. Louis, Mo. 





| Kits for Making Models 


(Continued from page 23) 


One of the 
six Scotties, 
all different, 
that can be 
made from 
our special 
whittling _ kit 
No. 8 in the 


| list below 
} 
MISCELLANEOUS 
No. 4. Solid mahogany book 


trough 22% in. long, 9% in. wide, 
and 24%, in. high over all. Ready 
to assemble, with finishes 

No. 5. Solid rock maple hanging 
wall rack with one drawer, 19% 
in. wide, 33% in. high. Ready to 
assemble and stain included 

No. 7. Whittling kit with two 
shaped blocks for oe sea 





No. 8. Whittling kit for six “dif- 
ferent Scotties. Each is 2 by 2% 
in., sawed to shape 


The galleon "Revenge" is made with Kit G 


No. 10. Copycraft whittling kit fos 


making one of several Hobo 
Hank novelties. Includes master 
model 54 in. higha...................0066 1.50 


NortrE 


dagger (+). 





5.30* 


5.75* 


captain 5% in. high = 1.50 





If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an as- 
terisk (*) and 25 cents to all prices marked with a 













— 
Popular Science Monthly, Dept. 58-A 
353 Fourth Avenue, New York, N. Y. 
Plea nd me C. O. D. Kit 
I will pay the postman the price shown above plus 
af ts posta in full pa nt. (Canadian 
i t ! Cc. O. D.) 
Nal 
Add 
Cit State 
(Print name very clear ly) 
If 1 pref t end remittance with this 
rdet ‘ O.D charge Remit by 
! ler, check, or regi red mail. Th offer 
is made t United States and Canada 
\ ect 
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a ip Pe Personal 
service assures 
strictest confi- 
dence on all 
your patent 


PATENTS seca 


PERSONAL SERVICE gochioms. 8 


drawing, or sketch and description of your invention, and 
$5.00. I will make a search and report promptly as to its pat- 
entability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for /REE 
copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Victor Bidg., Washington, D.C. 


Inventions Wanted 
Patented or Unpatented 


We have been successfully selling invention | 
patented and unpatented, since 1924, Write 
for proof, and tell us what you have for sal 


Chartered Institute of American Inventors 
Dept. 3, Barrister Building Washington, D. c. 


DECORATIVE METAL WORK 


A brand new manual for the amateur. Tells in easy to 
understand language how to make useful metal articles 
in your home workshop. You'll be surprised how easy 
and interesting metal w rk really is. Fully Stustrates 
with diagrar s and step-by-step instructions 
| 1 3 pages. Send only $2.00 and your 

will he sent postpaid Ae ag Science Monthly—Dept. 
_58, 353-4th Ave., New York, 











INVENTORS: Secure immediately effective 
patent protection through simple, direct filing 
but pa ingle Government fee only. Complete 
details, free 


AMERICAN PATENTS CORPORATION 
Department 3-E, - Washington, D. C. 


PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 


Form, “Evidence of Con eption’’ and instructions, 
“How to Establish Your Rights’ '—FREE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D. C. 














— 1 500 NEEDED 


SINVENTIONS 


NEW EDITION of this remarkable souret 
ae book for inventors by R. F. Yates t& Ils 
ca ee what to invent, what inventions manufac 
turers are looking for, what will pay most 


Also gives new scientific discoveries important in- 
nle 





money 
ventors. Enables you to work on inventions that pay. 5 
practical ideas. Large cloth-bound book, 250 a 
page s. Don’t waste time. Send $2.50 today, 
or send $4.00 for this great book and INVENTORS’ 
SELLING GUIDE which tells you where and how to 
sel! safely your patented or unpatented inventions 
to its list of nearly 1000 buyers. Everything you must 
know about Selling Methods, Law, Royalty Con- 
tracts, Financing, Finding Buyers. 224 pages, cloth 
$2.00. Send no money if you prefer C, OV. D. ship- 
ment. Money back if not satisfied 
WRITE FOR FREE CATALOG of valuable books 
for inventors and sample pages of above books. 


DONLEY PUBLISHING CO. 


509 Fifth Ave., Dept. S-5, New York, N. Y: 


POPULAR SCIENCE MONTHLY 
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New Studies Double 
Oceans’ Estimated Age 


DOUBLING their estimates of the age 
of the oceans, geologists now declare 
that the vast bodies of salt water that 
make up a large portion of the surface 
of the earth have existed for between 
500,000,000 and 700,000,000 years. More- 
over, they see a possibility that earlier 
oceans may have existed long before 
our present ones came into being. 

During the last century, geologists 
first measured the oceans’ age by di- 
viding the amount of salt in them by 
the amount known to be added each year 
by rivers. This figure was approximate- 
ly 100,000,000 years. It was based on 
the assumption that all salt brought to 
the oceans by rivers remained in them 
in solution. Later research corrected 
the figure according to the same rea- 
soning to make the estimated age of the 
oceans 350,000,000 years. But even this 
figure was found to be too small. Study- 
ing the action of sea-bottom clay on 
salt water, Dr. A. C. Spencer and Dr. 
K. J. Murata, of the U. S Geological 
Survey, found that some of the salt car- 
ried to the oceans is removed by the 
clay and deposited on the sea floors as 
a compound that does not easily dis- 
solve. Correcting the old figures for 
this salt removal gave them the new 
estimate of 500,000,000 to 700,000,000. 

Even this may yet be found too small, 
according to geologists who are meas- 
uring the earth’s age by the products 
of the decay of radioactive elements. 
They place the earth’s age at 2,000,000,- 
000 years or older. While the earth may 
have been oceanless at one time, there 
is in the earth’s-age estimate plenty of 
room for earlier oceans than our pres- 
ent ones, it is pointed out. 


Meter Replaces Noses 
To Test Fresh Fish 


AUTOMATICALLY testing the freshness 
f fish, a new electric meter developed 
by Dr. J. M. Lemon, of the U. S. Bu- 
reau of Fisheries, does away with the 
less certain methods of judging fish by 
their odor and “feel.’’ In a recent dem- 
nstration before the Fish Advisory 
Committee of the Department of Com- 
erce, at Washington, D. C., experts 
explained how the passage of a known 
electric current through a solution of 
fish proteins could be measured to 
how the degree of acidity of the solu- 
tion. For the first twenty-four hours 
fter a fish is caught, it was pointed 
it, the lactic acid content of the flesh 
icreases. The higher the acid content, 
e more current flows through the so- 
tion. The novel meter records the 
rrent quantity, thus indicating how 
ng the fish has been dead. Although 
the testing method at present is ap- 
licable only to fish that have been 
ead for periods of less than twenty- 
ur hours, it is believed that the new 
ethod of testing will provide a rapid 
id accurate means by which fresh fish 
ay be selected for commercial ship- 
ent into the interior of the nation. 





“Take advantage of Royal's 
FREE HOME TRIAL ot- 
fer. Send in the coupon be- 
low right away. I got a big 
raise—shortly after pur- 
chasing a Royal.”’ 

















FREE! 






Please tell me how I can own—for only a few centsa 
| day—a latest model Royal Portable—complete with 


free Carrying Case and Instant Typing Chart. 


GET AHEAD FASTER... 


EARN MORE MONEY 


GET A FREE HOME TRIAL! Without risking a penny 
—prove that a Royal Portable will help you get that raise. 
Whatever your job—salesman, executive, inventor, engi- 
neer, teacher, student—prove that a Royal will help you 
think faster, write faster—get your ideas, letters and re- 
ports down on paper easily—in modern, readable, saleable 
form. Prove that it will pay you (your family, too—if you 
are a family man) to own a Royal Portable! 


ACT NOW! 
Royal Portable can do for your family. 
it on your own terms—cash or only a few cents a 
day. Mail the coupon today! 


Poti. every Royal Port- 
able a handsome, 
@ weather Carrying Case. 


Own a ROYAL PORTABLE 


ON YOUR OWN TERMS! 


READ WHAT ROYAL GIVES YOU: These 
great features explain why so many thousands 
of families are Royal owners. 
world’s largest company devoted exclusively 
to typewriters—with standard, full-sized key- 
board and easy, effortless action: Touch Con- 
trol, 
Protection, Genuine Tabulator and numerous 
other office features. 
pany, Inc., 2 Park Avenue, New York City. 





Built by the 
Finger Comfort Keys, Complete Dust 


Royal Typewriter Com- 


SEE what a latest model, factory-new 
Then own 


Vcr Instant Typing 
Chart—it shows you how 
@ to type right! 


all- 


FREE! 


Nelle ee Re Oe OU OU OU Ue ee 
ROYAL TYPEWRITER COMPANY, Inc. 
Department B-96, 2 Park Avenue, New York, N.Y 


SEND NO money! | 


OI GID: ci cissieaisissesiccssitaiaensatin Typewriter, Serial 
No . Tell me how much you will give 
on it as CASH allowance on a Royal Portable. | 


Street 








Prepare At Home For A 


Better Store Job 


40-billion-dollar-a-year retail selling field offers un- 
excelled opportunities. Prepare at home quickly 
in spare time—for a good-pay job, rapid advance- 


ment in store selling or management. Fascinatin 
new home-study course points the way to success in this largest o 
fields. Train under masters of retailing science. Low cost; monthly pay- 
ments. FREE BOOK gives full details. Send today 





no obligation. 


American School, Dpt.M546,Drexel at 58th, Chicago 





WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This brand new manual shows you how to 
do every kind of wood carving. How to 
carve jewel boxes, picture frames, trays, 


chests, furniture, etc. How to do chip 
carving, level surface carving, incising, 
carving in relief. Carving human and ani- 


mal figures in the round completely ex- 
plained and simplified. 256 Pages. Fully 
illustrated,—full cloth bound. Send only 
$2.00 and your copy will be sent postpaid, 
or order COD plus postage if you wish. 
Money back if not satisfied. 


Popular Science Monthly—Dept. 58 
353-4th Ave. New York, N. ' Y. 
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with Red Arrow Garden Spray 
only insecticide most home gardeners 
need. It kills certain varieties of both 
sucking and chewing insects with one 
spraying instead of two. Will not in- 
jure plants, not affect fertility of the 
soil. 
flowers and shrubs. Also kills ants in 
lawns. 
makes several gallons of spray. Spray 
early and often with Red Arrow to kill 
insects before they multiply. 
where you buy your garden supplies. 


—————Mail Coupon Today For dene 









Kill garden insectssafely and a 
the 





Protects roses dahlias, other 


Economical, too; 35¢ bottle 


Buy it 


4 


McCormick Sales Co 
Baltimore, Maryland. 


Dept. 107, 

I enclose 10c for sample of Red Arrow sufficient 
to make 1 gallon of spray. | 
NOME... cc ccccscccccccscocssevcescooeessoocosoosces 
DGGE o 0.0:6.60:0.6 06.0660 4-00060:060666600606606060608 | 
Os itaveccbsraavnces Btate. cccccccecccecs | 
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ity one Rural Mail — City Post Office Clerks, Clerks at Wash- 
ington. S, Stenographers - Typists, etc. 









Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 


WANT A GOVERNMENT JOB? 


42,766 appointments— 1937 Gov’t year 


Mail coupon at once. 

2 OS a eee ‘Re GAG Lem KEI Re 
FRANKLIN INSTITUTE, Dept. P258 
Rochester, N. Y. 

Sirs: Rush to me without charge—copy of 32-page 
book ‘How to Get a U. 8S. Government Job,’’ with 
list of positions for men-women and full particulars 
telling how to qualify for them. 


i 


Name 


Address 











““TIPTOE-MATIC’’ CLUTCH 
IN 1938 CHEVROLETS 
HAS NEW, EASY-ACTING 





(Above) Units of the “‘tiptoe-matic’’ clutch; 
the diaphragm spring is seen within the 
assembly at the left. 







(Below) When a dise goes through the 
Magnaflux iest, even the slightest crack 
is revealed. 


A single disc-like spring, instead of nine separate coil springs 
formerly required, is the unique feature of a new type of clutch 
used in all 1938 Chevrolet cars and trucks. 

Besides reducing the number of operating parts, the new 
design effects smoother engagement and requires less pedal 
pressure, Although the spring exerts a pressure of 1100 pounds, 
only 25 pounds’ pedal pressure is needed to release the clutch. 
Because of its easy action, the clutch is called “‘tiptoe-matic.” 

The spring is a slightly-dished, slotted diaphragm of spring 
steel. When the pedal is depressed, eighteen radial tongues 
formed in the dise act as levers to cause the rim of the disc to 
recede from contact with the pressure plate, thus releasing the 
clutch. 

Clutch engagement is smoother, because the diaphragm 
spring applies a more uniform pressure around the circumfer- 
ence of the pressure plate; formerly, pressure was applied at 
nine separate points by the coil springs. 


CHEVROLET MOTOR DIVISION, General Motors Sales Corporation, DETROIT, MICHIGAN 


General Motors Instalment Plan—Convenient, Economical Monthly Payments. A General Motors Value. 


“You'll be AHEAD with a CHEVROLET!” 


26 Please mention POPULAR SCIENCE MONTHLY when answering advertisements in this magazine. POPULAR SCIENCE MONTHLY‘ 











A SCIENCE 


RAYMOND J.BROWN, cho 


Clover-leaf intersections, like this one on the West Side Express Highway in New York City, will be a feature of tomorrow's highways 


ighways of the Future i 


ICTURE a 15,000-mile network of 
twelve-lane motor speedways 


spanning the nation—three of 
them linking the Atlantic and 
Pacific coasts, six more crisscross- 
ing the country north and south 
and you will have an idea of 
the vastness of a spectacular 
highway plan proposed by Sen- 
itor Robert J. Bulkley of Ohio. 
Requiring twenty-five years 
rr completion, the mammoth 
ridiron of superhighways 
would change long-distance 
riving from a _ motorist’s 
nightmare of snarled traffic 
nto a reality of fast, safe 
ransportation. It would repre- 
ent an impressive start toward 
n era of scientifically con- 
tructed speedways, and crash- 
roof cars of radical new design to 
n upon them, foreseen by leading 
perts for the not-too-distant future. 
What will transcontinental touring 
» like, say, fifty years from now? Re- 
ntly Dr. Miller McClintock, director 
the Harvard University Bureau for 
reet Traffic Research—the man who 
recognized as the nation’s foremost 
thority on traffic problems—gave a 
irtling preview of the momentous 
inges he sees ahead. 
Rear-end collisions, he foresees, will 
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be made impossible by a new expedient. 
Pushing down the brake pedal on a 
car of the future will operate a stop 
light that emits infra-red rays. 

These invisible light rays, picked 
up and distinguished from ordi- 
nary light by a photo-electric 

cell on the front of a following 

car, will energize an electric 
circuit and apply its brakes 
automatically. 

Electric cables, buried beneath 

the pavements of superhigh- 

ways, will govern the move- 
ment of cars. One set of electro- 
magnetic impulses will control 
the car’s speed. Another set 
will lock its steering gear 
against any attempt to make a 
dangerous turn from one lane to 
another. Eventually, the cable sys- 
tem may even be adapted to take 
over steering altogether—allowing the 
driver to release the wheel, sit back, 
and make himself comfortable until he 
chooses to switch back again to 
manual control. 

At night, the superhighways will 
light up of their own accord, section 
by section, as a car travels over them. 

“Electric eyes” spaced along the road 
B y wil! turn on the glareless illumination 


whenever a car passes, shutting it off 
e . W. M U R T F E L D T at other times to conserve electricity. 


In congested areas, double-deck roadways 
with separate levels for commercial and 
pleasure cars may be built over railroads 
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Imagine a typical section of this 
superhighway of the future. Straight 
as a shaft of light, ten or more broad 
lanes of concrete stretch across the 
countryside, passing around cities and 
towns, bridging railroads, canals, and 
crossroads. Streamline busses roar 
along a center strip that splits the 
speedway, separating streams of pri- 
vate cars traveling in both directions. 
For cars moving at different speeds, 
each one-way pavement is divided into 
separate safety, accelerating, cruising, 
and express lanes. 

Hop into a 1988-model car and take 
an imaginary spin down one of these 
amazing foolproof roads. Perhaps you 
arrived at the transcontinental artery 
by plane, swooping down on one of the 
concrete flight strips lining the boule- 
vard, or settling to an automatic, radio- 
controlled landing on a spacious air- 
port built close to a major highway 
intersection. 

Driving up the clover-leaf approach 
onto the elevated highway, you glide 
first into the slow-speed safety lane, 
edge over into the accelerating strip, 
and turn the steering wheel to swing 
into the cruising lane. But nothing 
happens. Your car refuses to respond 


,0° eae °.0a 


to the wheel, and suddenly you learn 
why as another automobile whips by 
on your left at sixty miles an hour. 
Suspended in service tunnels below the 
pavement, cables operating on an elec- 
tromagnetic principle control a mech- 
anism attached to the steering gear to 
prevent the car from turning left until 
the adjacent cruising lane is free from 
traffic for a safe distance. 

You try the wheel again. This time 
the car swings over into the cruising 
lane and immediately picks up speed. 
You haven’t stepped on the gas, but 
the speedometer needle creeps steadily 
upward and freezes on the sixty mark. 
A second set of buried electromagnetic 
cables is taking over control of your 
speed, since cars in the cruising lane 
must go no more and no less than sixty 
miles an hour. 

But other automobiles are still fly- 
ing past you on the express lane to 
your left. Now you swing the wheel 
over, confident that the car will re- 
spond only if turning is safe. In the 
express lane, your speed automatically 
steps up to the 100-mile-an-hour limit. 
Fifty yards of special nonskid pave- 
ment flies by underneath your car 
every second. 


Unless you switch back to a slower 
lane, you can maintain that pace hour 
after hour, for you'll never see a traffic 
light, a railroad crossing, a street inter- 
section, or even a curve sharp enough 
to slow you down. At twilight, over- 
head lamps will bathe the road in light. 
Sleet cannot form on the chemically 
coated windshield of the car. If you 
run into fog, chemical vapor escaping 
from tiny jets in the roadway will 
clear a lane of visibility. So your top 
speed of 100 miles an hour is also your 
average speed—fast enough to let you 
have breakfast in New York, lunch in 
Ohio, dinner in Iowa, and a midnight 
snack not far from the Colorado state 
line. 

As your car eats up the miles in the 
express lane, you notice on your left a 
steel barrier that divides you from the 
broad two-way center lane reserved for 
express bus traffic. Built into the 
middle of this bus roadway at the out- 
skirts of cities and towns, and at rail- 
road and route junctions, are station 
platforms, served by moving stairways 
from waiting rooms below. Here pas- 
sengers change from interstate busses 
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This is how traffic experts envisage 
he superhighway of tomorrow. Careful 


asign, and an elaborate system of 
ectrical safety devices, will enable 
avy streams of vehicles to move witha 
nimum of danger even at high speed 
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SUPERHIGHWAY SKIRTS 
CITIES AND TOWNS 


CLOVER-LEAF JUNCTION 
FOR RIGHT TURNS ONLY 


PARKING 
BAYS 


to local lines to be whisked into 
cities and towns adjacent to the 
main highway. 

Still farther to the left, traffic is 
speeding along at a controlled pace 
in the duplicate one-way road sec- 
tion for cars traveling in the oppo- 
site direction. But as you marvel at 
the efficient handling, safety, and 
speed of this 1988 traffic, it sudden- 
ly dawns on you that this superhigh- 
way has no roadside markers, no 
painted warnings on the pavement, 
not even a signpost to direct you 
along the route. You search in vain 
for any of the familiar signs that 
in 1938 were almost as much a part 
of the highway as the paving 
“Sharp Curve,” ‘Winding Road,” 
“Steep Hill’—these signs, and the 

necessity for them, have disappeared from 
main routes years ago. 

“But how do I find my way around?” 
you ask your guide. “How do I know 
where to turn off for Middletown or Cen- 
terville? Is every motorist a mind reader 
these days ?”’ 

Your guide smiles and suggests that 
you swing off the traveled lanes and nose 
into one of the parking bays that line the 
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shoulder of the road. “Take a look at 
that dashboard,” he advises as you 
pull up to a stop out of the stream of 
traffic. 

At first glance you spot a few of the 
familiar dials and instruments—speed- 
ometer, fuel gauge, ammeter. After a 
little study you figure out a few of 
the others—tachometer, tire-pressure 
gauge, engine-temperature meter. But 
what is that row of colored lights, and 
what is that white screen just over the 
windshield ? 

“Since the old days when all cars 
had gear-shifts and burned gasoline for 
fuel,” he explains, ‘‘science has stripped 
the welter of directional and warning 
signs off the highway and put the es- 
sential ones right on the dashboard of 
each car. At 100 miles an hour, road- 
side markers would be no more legibie 
than hen tracks, anyway. The law 
now requires every automobile to be 
equipped with standard, pretuned, ui- 
trashort-wave radio and _ television 
units. On small four-lane side roads, 
traffic signals are indicated by the 
colored lights here on the panel. 

“Miles before you reach any super- 
highway (Continued on page 118) 
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POLICE CAMERAS 


REVEAL 











Enlarged photographs of fingerprints, like the 
one seen above, often aid in convicting crimi- 
nals. Left, motion pictures being projected in 
a courtroom as evidence in a case under trial 











USK was closing down on 
a midwestern city whena 
black roadster rolled to 
a stop on a deserted side 

street. A man wearing a slouch hat 

stepped out, looked up and down the 

street, and then slipped to the rear of a 

neighboring store. In one hand he car- 

ried a small box wrapped in newspapers. 

A moment later, he returned and drove 

hurriedly away. 

Thirty minutes passed. Then, like a 
clap of thunder magnified a thousand 
times, a blast shook the business dis- 
trict. The end of the store was blown to 
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Windows for a block around 


kindling. 
shattered into fragments. The box had 
held a time bomb filled with high ex- 
plosives. Fortunately, the intended vic- 
tim had stepped to the front of his store 
and escaped without a scratch. 

All night long, detectives combed the 


ruins looking for clews. They photo- 
graphed the debris. They made casts 
of footprints found back of the store. 
They recorded the marks left by tires 
on the side street. Most important of 
all, they retrieved fragments of the box 
which had held the bomb. One piece 
contained a finger hold characteristic 


of chalk boxes used in public schools. 
This was a valuable clew. But it was 
another fragment which provided the 
astonishing piece of evidence that solved 
the crime. 

Under a magnifying glass, one of the 
detectives noticed what appeared to be 
faint printing on the piece of wood. He 
hurried to the photographic laboratory 
at police headquarters. Here, the ex- 
pert in charge of the crime-fighting 
cameras slipped a filter over his lens, 
adjusted photoflood lamps to throw a 
strong side lighting on the wood, and 
snapped the picture. 

Detectives crowded around him as he 
lifted the dripping negative from the de- 
veloping bath. On it, faint but legible, 
was printing from a newspaper. The 
explosion had forced the wood against 
the paper so violently that an impres- 
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sion of the printing was left on the box 
fragment. It proved to be part of an 
em published in a paper in a neighbor- 
ing city only twelve hours before the 
last. This clew led directly to a known 
enemy of the storekeeper, a school jan- 
tor in that city. Confronted by detec- 
tives, he confessed his crime. 

This amazing instance is but one of 
nany in which photography has played 
a leading roéle in solving major crimes. 
The scientific sleuth of today is depend- 
ing more and more upon the round, 
gleaming eye of the camera to search 
out hidden clews. He has gone photo- 
graphic, and is using everything from 
huge color-movie outfits to miniature 
cameras, from highly magnified enlarge- 
ments to candid snapshots, to trail and 
convict his man. 

Only a few days ago, in New York 
City, a camera which “saw” something 
invisible to human eyes led to the con- 
viction of a murderer. A week before, 
radio cars had raced to an outlying 
tavern in response to an emergency call. 
They found a man stabbed to death. The 
issailant had made his escape. When a 
suspect was being questioned at police 
headquarters, a week later, the pho- 
tographer who had just “mugged” him 
noticed a peculiar thing about the pic- 
ture. The faint outlines of a stain ap- 





peared on the freshly laundered shirt 
the man was wearing. Questioned about 
it, the suspect became confused, gave 
conflicting statements, and finally 
broke down. During the struggle with 
the victim, his shirt had been stained 
with blood. It had been washed out, 
but the faint, remaining discoloration, 
unnoticed by the eye, had been recorded 
by the supersensitive panchromatic 
film in the camera. 

In another instance, the same type of 
film revealed an overlooked bloodstain 
on a carpet. In examining a room where 


Cameras balk 
many insurance 
frauds. In a typi- 
cal case, a man 
receiving com- 
pensation for an 
injury claimed 
that he could not 
bend his arm. The 
company had to 
pay until a cam- 
era sleuth snap- 
ped the man at 
work inhis garden 
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a murder was thought to have been 


committed, detectives shot pictures 
from different angles for later reference. 
When they studied the developed films, 
they discovered the outlines of the stain. 
Although the carpet had been washed 
carefully, the discoloration was appar- 
ent to the camera. 

Such films, sensitive to red as well as 
to other colors, are a boon to the crime 
fighters. Old types of film were ‘‘color- 
blind” to red. Recently, a new photo- 


graphic emulsion, said to be four times 
as fast as that (Continued on page 114) 
































Pictures of mobs and riots, made by press pho- 
tographers or newsreel cameramen, often prove 
valuable to law-enforcement authorities in iden- 
tifying ringleaders and participants for arrest 







Aerial photographs sometimes reveal objects 
not visible to observers on the ground. They 
also are used in hunting bodies under water 










From Tiny Candid Snapshots to Colored 
Movies, Photography Is Helping Modern 
Scientific Sleuths To "Get Their Men" 
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Are Built into Bed 


Air Cleaner Rem 
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All Comforts of Home 






oves Dust By Electricity 


NINETY-NINE percent of all 
dust particles, even those as min- 
ute as four millionths of an inch 
in diameter, are said to be re- 
moved from the air by a new 
electrical cleaning apparatus de- 
veloped by Westinghouse research 
engineers and installed in a New 
York City store. Replacing the 
conventional mesh filter, a series 
of hair-thin, electrically charged 
wires in the intake system bom- 
bard dust particles in the incom- 
ing air to give them an electrical 
charge. When this treated air is 
drawn through a system of metal 
plates that form an electrical 
field, the electrified dust particles 
are attracted to charged 
plates while the cleansed 
air passes on through 
ducts into the building, 
as illustrated in the 

































These charged plates 
attract dust particles. 
The drawing shows how 


the new system works 1 i. ae 
if 2 








To Test Their Liveliness 
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Mechanical Batter Slugs Balls 


TO SETTLE the question of whether the type of base- 
ball used in one major league is more lively than that 
used in the other, the National Bureau of Standards 
devised the batting machine shown at the right. 
compressed-air gun shoots a hardwood projectile, 
representing a bat, against the ball at speeds up to 200 
feet a second. The ball is caught in a special speed- 
measuring device and its liveliness determined by the 
ratio between its measured speed and the speed of the 
projectile bat. In an outdoor test, the device “batted” 
balls many feet beyond the record of baseball sluggers. 


typical unit shown in 
the drawing at the left. 


A 





This machine “‘bats"’ baseballs to determine scientifically how lively they are 





i im. 
The make-up tray in use. Some of the other conveniences 
of the handy bedroom unit are seen in the view at left 


CLOCK, radio, bookshelves, telephone, storag« 
drawers, outlets for electrical appliances, and 
other conveniences are provided in the novel bed- 
room unit shown in the photograph at the left 
By raising her arm, the occupant of the bed can 
swing down a rectangular make-up unit that is 
supported across her lap by tubular arms hinged 
to the head of the bed. When opened, this provides 
a mirror and separate compartments for lotions, 
manicure tools, and other toilet accessories. 





Device Labels Sausages 


INDELIBLE labels are printed on sau- 
sages and other meats packed in natural 
casings by an automatic machine oper- 
ating on the decalcomania principle. The 
device is designed to protect housewives 
from the substitution of inferior prod- 
ucts for well-known brands. 
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Officials checking a pilot's showing in a 
spot-landing event. The object is to place 


C O | | eC Q e F | y = cr S the tail skid as near as possible to a line 
COMPETE IN THRILLING AERIAL TRACK MEETS m 


UNDRED-MILE-AN-HOUR ath-_ a thirty-foot bullseye. Points were 





letes, representing the University scored much as in a regular track 
of Southern California and Stan- meet. Last year, the University of 
ford University, recently met in a spec- Southern California won the West 
tacular track meet of the air staged at Coast Championship and later cap- 
Mines Field, Los Angeles, Calif. Riding tured the national title in competition 
in light planes, they competed in land- with thirty-four other universities. 
ing skill, bombing accuracy, cross- 
country navigation, and balloon-burst- 
ing. Each plane was allowed three 
minutes to accomplish the latter feat. a 
At 2,500 feet, the pilots wheeled and > 
zoomed in an effort to strike and ex- 

plode the small gas-filled rubber bal- 
loons. Next, the ships slid down, one 
ifter the other, from an altitude of 
1,000 feet while the pilots tried to land 
aS nearly as possible on a chalk line 
irawn across the field. With engines 
roaring again, they climbed to 500 feet 
and hurled bombs of sand and lime at 




























A campus ace dropping a 
“bomb''—a paper bag of sand 
and lime—-on a ground target 









Left, a timekeeper waves a 
flyer in with his checkered flag 
at the finish of one of the events 








Here pilots are getting 
nstructions for a cross- 
country navigation test. 
Each must plot his own 
course to an objective 
und return to the field 





Scores in the bomb-dropping 
contest are determined by 
measuring hits, as shown below 
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Compact Unit Tests Electrical Fuel Gauges on Cars 


ELECTRICALLY operated gaso- 
line gauges on automobile 
dashboards can now be 
checked for accuracy by means 
of a compact testing device 
recently placed on the market. 
About the size of a watchcase, 
the unit is connected to a ter- 
minal of the dashboard gauge 
by one wire, and grounded to 
the car body with another. 
Moving a lever on the back of 
the test unit after the car 
ignition switch has been 
turned on, the operator is able 
to check the adjustment of the 
electrical gauge system by 
noting whether the needle 
pointer centers on the “full” 
and “empty” marks. 





Laboratory Checks Up 
on Shipping Cartons 


BELIEVED to be the only one of its kind 
in the world, a laboratory recently set up 
in New York City tests the strength and 


durability of cartons and other card- 
board containers used by manufacturers 
in shipping merchandise. In the photo- 
graph above, a laboratory technician is 
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_— TO TERMINAL OF 
/ DASHBOARD GAS GAUGE 





Handy fuel-gauge tester and, 
at left, the unit attached to 
a car's dashboard to check the 
electric gas-measuring system 


New Signal System Controls Trains in Fog 


WHEN dense fog prevents engineers 
from seeing trackside signals, a new de- 
vice introduced on an English railway 
allows trains to maintain scheduled 
speeds despite adverse weather condi- 
tions. As the train approaches a fog: 
shrouded semaphore, a metal shoe under 
the locomotive contacts an electrified 
third rail set between the two running 
rails. This is connected to the signal sys- 


tem so that if the track ahead is clear, 
a bell rings in the cab, informing the 
engineer that it is safe to proceed at his 
present speed. If the signal arm is set at 
the “caution” or ‘‘stop’”’ position, how- 
ever, a siren blares and brakes are auto- 
matically set throughout the train to 
bring it safely to a stop. On account of 
the frequent occurrence of fog in Eng- 
land, visual signals are often obscured. 


€ “ ¥ 





Just in front of the engineer is the signal device 
that tells him whether or not the track is clear as 
the engine passes the contact rail seen at the left 


checking the “‘puncturability” of a card- 
board carton used for shipping cans of 
automobile motor oil. 
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Rubber Spokes Give Bounce 
to Airless Safety Tires 


HARD WOOD, embedded in rubber, forms the 
rim of a new safety tire invented by J. V. 
Martin of Garden City, N. Y. Said to be more 
resilient and lighter than pneumatic types, the 
safety tire has hoops of hickory incased in 
rubber and fitted with criss- 
cross spokes of ribbed rubber. 
Punctureproof and blowout- 
proof, the airless tires absorbed 
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p practically all vertical move- 
po eos ment when a springless test car 
ese drove over four-inch blocks 
howe “te iad strung along a concrete road in 
tix et a Oe ees ee att a recent trial, it is claimed. 
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Portable sun-bathing tent with front walls removed, 
showing rotating mechanism. Top view, shelter in use 
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Rotating Shelter 
Aids Sun-Bathers 


BY TURNING a ‘‘steering’’ 
wheel while lying on a cot within 
the canvas side walls of a new 
tent, a sun-bather can rotate the 
“sun tub” to follow the movement 
of the sun and thus insure maxi- 
mum exposure to its rays. The 
150-pound sun-bathing tent can 
be folded compactly for easy 
transportation. 


Dental Patients Can 
Give Themselves Gas 


DENTAL patients administer pain-kill- 
ing gas to themselves with an improved 
type of inhalator recently demonstrated 
at a display of dentists’ equipment. Con- 
nected to a cylinder of nitrous oxide, the 
apparatus is strapped to the head and 
adjusted so that inhaling tubes extend 
into the nostrils, as shown below. By 
pressing a hand bulb, the patient can 
take just enough gas to deaden pain as 
the dentist works on the teeth. 










With this inhalator strapped to the face, a 
patient can take gas by pressing a hand bulb 


Photographs Tell Story of Odd Oil-Well Explosion 


WHEN an oil well being drilled in the 
bed of Lake Maracaibo, Venezuela, blew 
yut and the derrick collapsed into the 
water, a photographer snapped the re- 
markable set of pictures reproduced be- 
low by courtesy of the National Tube 
Company. The derrick and drilling ma- 
chinery were mounted on a platform 
supported by piles driven into the lake 


Oil derrick in Lake Maracaibo, Venezuela, toppling as gas pressure 
undermines its supports. Note the drill pipe forced up into the tower 
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bed. When gas and oil pressure under- 
mined the piling, the surface structure 
began to topple, as shown in the first 
photograph below. As the derrick col- 
lapsed, the 1,100-foot drill pipe was 
blown from the hole, became snarled tem- 
porarily in the derrick girders, and then 
whipped itself free and was shot out to 
a height of almost 800 feet in the air. 





The photograph on the extreme right 
shows the drill pipe falling back into the 
water less than thirty feet from the 
launch which was carrying the drilling 
crew to safety and from which this set 
of pictures was being taken. Later ex- 
amination of the six-inch pipe revealed 
not a single fault or fracture throughout 
its entire length. 








As the derrick collapses, the six-inch steel drill pipe frees itself and 
whips upward, shooting into the air to a height of almost 800 feet 





Two views of the “Isobel Ill,"" an eighteen-foot scale reproduction of a 
square-rigged ship, owned and sailed by Capt. Carl M. J. von Zielinski. 
One man can handle the tiny craft, seen head-on in the upper picture 


MATEUR boat builders in many parts of the world 
are going down to the sea in midget ships. They 
are putting off in men-of-war, square-rigged 
traders, ocean liners, and superdreadnoughts 

barely larger than rowboats, yet reproducing in every de- 
tail ships that are famous in nautical history. 

Off the Eastern Shore of Maryland, in the summer, Capt. 
Carl von Zielinski, of Staten Island, N. Y., maneuvers his 
Isobel III, an eighteen-foot reproduction of an early Amer- 
ican trading brig. It is complete even to the black disk 
painted on the fore-topsail, the insignia of the famous 
Black Ball Line of clippers and packets. 

Another sailing vessel which has been reproduced in 
miniature is the Constitution, the celebrated ‘Old Iron- 
sides” of the War of 1812. Capt. James A. Callan, a vet- 
eran of the U. S. Navy, constructed the pygmy fighting 
ship. Recently, he presented it to the U. S. Naval Acad- 
emy, at Annapolis, Md., to be used as a training vessel. 
Midshipmen actually sail the little frigate, climbing to 
the yards, furling and unfurling the sails, getting a taste 
of navy life as it was a century and more ago. Gun ports 
open to reveal sixteen miniature cannons. 

British tars, recently, sailed two other midget men-of- 
war along the English coast during naval maneuvers. 
One was a reproduction of Sir Francis Drake’s flagship, 



































All hands on deck! 
The "crew" emerg- 
ing from a model 
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Widget Ships 


the Golden Hind. The other was Lord Nelson’s famous 
fighting ship, the Victory. Both vessels were equipped 
with heavy keels and could fire broadsides from the 
hali-size guns they carried. 

In Germany, a group of sea-minded boys, at the Pots- 
dam Boat Construction School, have reproduced in min- 
iature two modern battle cruisers, the Hindenburg and 
the Konigsberg. On the decks of the former are near- 
ly two dozen guns mounted in revolving turrets. Real 
searchlights flash signals from the all-steel superstruc- 
ture. Both of these seaworthy models carry several 
sailors and make good time under their own power. 

Of all the members of the fast-growing midget fleet, 
the most elaborate is a scale reproduction of the North 
German Lloyd transatlantic liner Columbus. This mod- 
el, complete to the last porthole, attracted wide atten- 
tion not long ago when it was brought to this country 
on the S. S. Bremen and given a trial run in New York 
Harbor. During the tests, it attained a speed of ten 
miles an hour. 


By ARTHUR A. STUART 
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Sea scouts manning "Constitution Junior," a forty- 
seven-foot sailing model of "Old lronsides." Left, 
a scale reproduction of the S.S. "Columbus" in the 
Hudson River at New York. Note the two men's heads 














ospital on Wheels 


BRINGS FIRST AID TO MEN WHO 
FIGHT NEW YORK’S FIRES 







New York City's new $10,000 fire am- 
bulance in action. An injured smoke 
eater being placed in the completely 
equipped car for surgical treatment 


ORDERS FROM 
THE CHIEF 


Orders broadcast 
from the depart- 
ment's short-wave 
radio station, as 
at right, are re- 
ceived by the am- 
bulance driver 
through ear- 
phones. A two- 
way system per- 
mits a running ex- 
change of reports 
and instructions 
to be maintained 





IVE-ALARM FIRE! Thirty-five engines and 

trucks racing through the streets before dawn. 

Three hundred crack smoke eaters battling a 

block-square conflagration. That was the scene, 
a few weeks ago, when 3,000,000 feet of lumber in a 
big Brooklyn, N.Y., yard turned into billowing clouds 
of smoke and darting streamers of flame. 

For hours, the firemen fought to keep the blaze 
from spreading. One man was carried out with a 
broken leg. Another was hurried from the scene with 
blood streaming from a gashed hand. Still others stag- 
gered about with eyes so inflamed they could hardly 
see. By the time the blaze was under control, twenty- 
one firemen were on the injured list. In aiding them, 
New York City’s new $10,000 fire ambulance—an 
amazingly complete, ninety-mile-an-hour hospital on 
wheels—played an important part. The big fire was 
its spectacular initiation into service. 

With funds raised last year by a pageant and show 
at Madison Square Garden, the new machine has beet 
equipped with virtually every aid for saving lives and 
treating injuries sustained by firemen. Stationed near 
Borough Hall, in Brooklyn, it has a roving assignment, 
responding to every serious fire within an area of 
nearly 200 square miles. 

Under the red, rakish hood of the 7,260-pound ma- 
chine, a twelve-cylinder engine develops 110 horse 
power. In emergencies, it will carry the ambulanct 
at speeds up to a mile and a half a minute. Above tht 
driver’s compartment, a red searchlight swings from 
side to side automatically while the machine is in Mo 
tion, providing a warning signal that can be seen for 
long distances. In addition to the regular headlights 
special fog lights are carried to pierce mist and raiD 
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If you slip into the seat behind the wheel 
f the new machine, you notice that every- 
thing is designed so one man can operate 
the siren, the bell, and the radio, as well as 
run the ambulance. Your knee presses 
gainst a plunger on the dashboard. This 
enables you to keep the siren going while 
you operate the throttle with your foot. 
Near-by is a second plunger. A jerk on this 
sets the heavy bell at the nose of the car 
clanging. Radio orders are picked up 


through earphones worn by the driver, and 
a two-way system, similar to that used on 
airliners, permits a running fire of orders and 
reports between the mobile hospital and the de- 
Ppartment’s communications center located in 
Central Park, where it will be safe in the event 


ot a city-wide conflagration. 
It the interior of the ambulance, however, 


that presents the greatest variety of novelties 
and ikes it unlike any other machine of its 
Kind. The rear door closes against a rubber 
ish which seals the interior and permits 
Ar itioning. Two vents, one for cold and 


r for warm air, enable the surgeon in- 
side regulate the temperature to suit the 
heeds of his patient. The warm air comes from 
4 chainber heated by water from the engine. 
yenetiin blinds keep out the glare of the sun in 
the daytime, while ten 21-candle-power lamps— 
four each side and two in front—provide in- 
“rect illumination for the interior after dark. 
_ Behind the driver’s compartment is a stain- 
‘€8S-metal sink with hot (Continued on page 120) 
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By 
JOHN E. LODGE 


At the left is an interior view of 
the ambulance, showing the indirect- 
lighting system, Venetian blinds, and 
storage space for surgical instru- 
ments and supplies. Below, the sur- 
geon is using a compactly designed 
gauge to take the blood pressure of 
a patient injured in line of duty 
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A complete assortment 
of surgical instru- 
ments, seen at left, 
is accommodated in 
drawers built into the 
body of the ambulance 













RIGID STRETCHER 


Strapped onto this 
specially designed 
stretcher, an injured 
fireman can be taken 
through openings and 
lowered to the ground 












ARTIFICIAL 
RESPIRATION 


For treating large 
numbers of men who 
have been injured 
or evercome by the 
smoke in a burning 
building, equip- 
ment can be taken 
from the ambu- 
lance for use as il- 
lustrated at the left 
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Beach Museum Houses Hobbyist’s Collection 
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BEACH MUSEUM at Cabrillo 
A seach, Calif., started as a hobby 
by Dr. William L. Lloyd, former Uni- 
versity of Pennsylvania biologist, aids 
amateur naturalists to become ac- 
quainted with native wild life. His col- 
lection of marine animals and local 
birds now is maintained by the Los 
Angeles Playground and Recreation 
Department in attractive exhibits. 


fi : Pencas « - « F 
. 

Novel X-Ray Projector 

Aids Medical Students 

WATCHING a surgical operation be- 
comes doubly instructive for medical 
students with the use of a new portable 
projector, shown above, for direct pro- 
jection of X-ray pictures up to eleven 
by fourteen inches in size. Films made 
while the patient is actually being oper- 
ated upon are rushed to the projector 
and the images thrown on a screen, so 
that the students can follow the sur- 
geon’s movements as clearly as if each 
were performing the operation himself. 
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Dr. William L. Lloyd with two of his 
displays of marine animals and birds 










A : 
; 
; ad - 
4 4 


Nid 


\ 


Airplane Motor Adjusts Itself for Altitude § RB’. 


WHETHER an airplane is flying a few hun- 
dred feet above sea level or at an altitude of 
20,000 feet, there will be no appreciable 
variation in the power of its motors if they 
are fitted with a new intake control, accord- 
ing to the inventor, A. G. Squadrani, of New 
York City. To compensate for changes in 
atmospheric pressure with altitude, a lever 
actuated by a barometer automatically 
widens or narrows the opening of an iris 
diaphragm that governs the flow of the fuel 
mixture to the cylinders. In addition, the 
fuel charge admitted to the cylinder may 
be adjusted by regulating the intake valve, 
which opens wider and remains open longer 
when a camshaft is shifted in the direction 
shown by an arrow in the diagram. The re- 
sult, the inventor maintains, is to provide 
an even flow of power, a cool motor, and a 
reduction in fuel consumption. 








Mercury-vapor lamp in use to test effect of ultra-violet irradiation 
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PRESSURE DURING 
FLIGHT CAUSES 
BAROMETER TO 
REGULATE VALVE 





A PORTABLE mer- 


cury-vapor _ lamp 
of “self-starting” 
design, operating 
through a compact 
transformer, pro- 
vides a handy new 
laboratory source 
of ultra-violet 
light. Interchange- 
able filters adapt 
it for such varied 
purposes as mak- 
ing weathering 
tests on industrial 
materials, identi 
fying fluoresced! 
minerals, examil- inn 
ing old paintings posh 
revealing crime ae 3 
clews, and tests 02 i. 

] OSE 
germs and plants 
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Tests Made with Living Heart in Air-Tight Chamber 


Close-up view of the 
living organs and tubes 
that supply them with 
lifeblood and oxygen 









An assistant watching the action of a dog's heart and 
lungs connected to the artificial circulatory system 


ive in an air-tight chamber, Dr. Maurice 
Visscher of the University of Minnesota recently 
lemonstrated a startling new way to perform 
physiological experiments. Oxygen tubes kept 
the organs functioning normally while he in- 
jected drugs directly into the blood stream of the 
heart to study their effect. Meanwhile, delicate " ' 
thermostats maintained a constant temperature cif alg 


B KEEPING the heart and lungs of a dog 





within the outer water-filled tank, preventing 
variations that would affect the experiment or : ° 
cause the “death” of the transplanted organs. Dr, Maurice Visscher observing the reaction to drugs injected in the blood stream 


Phil Spitalny, orchestra conductor, Sna res of Coiled Wire Trap Tanks 


playing his novel candy-box piano COILS of ordinary wire, laid in the path of oncoming war 
tanks, are said to have proved their effectiveness as a bar- 
rier in recent British military maneuvers. The strands be- 
come enmeshed in the cleats of the tanks’ endless treads, 
disabling the vehicles and rendering them an easy prey. 
Up-ended steel rails, planted in the ground, have also proved 
an effective barrier, while new antitank guns firing armor- 
piercing shells add to the wartime woes of the tank corps. 





Piano Case Is Transparent Cellulose 


A -‘ANO encased in transparent cellulose instead of in wood 
he 





“aS -en constructed for Phil Spitalny, noted orchestra con- 

duct The innovation exposes the innermost workings of 

the instrument, whose tonal qualities are declared to equal at ~ yee? 

those of a piano of conventional design. Tanks go all haywire when they hit this easily constructed barrier 
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NEATLY arranged in a com- 
pact cardboard box, all the parts 
needed to make a decorative 
clock are included in a kit just 
made available. Gears and wheels 
are clearly marked to enable the 
novice to follow the instruction 
sheet in constructing an accurate 
timepiece. In the model illus- 
trated in the photograph at the 
right, the one-piece dial is deco- 
rated with a painted ship. 













suspended from a towed glider, a California dare- 
devil recently performed a series of acrobatic stunts 
while the craft soared over the bed of Muroc Dry Lake. 
Drawn by a second car, the glider was maneuvered 
until the suspended trapeze was within reach of the 
acrobat’s automobile. Leaving the 
dare-devil snatched the hanging bar and swung up into 


car driverless, the 


Kit Has Parts for Making Clock 


Clock parts packed in 
a kit for amateurs. 
nigh. a finished clock 





After the concrete 
is applied, a work- 
man smooths it out 
with a hand trowel 


The novel machine 
in action applying 
a coat of concrete 
to pipe in a trench 








Machine Applies Concrete to Pipe in Trench 


PROTECTIVE layers 
of concrete or plas- 
tic material are 
spun onto cast iron 
or steel pipe set in 
trenches, by means 
of a_ pipe-coating 
machine invented 
by Thomas H. Wil- 
son, of Los Angeles, 
Calif. Powered by 
a small gasoline en- 
gine that drives a 
steel drum sur- 
rounding the pipe, 
the machinesmears 
on the coating ma- 
terial under pres- 
sure. As concrete 
is applied, the de- 
vice automatically 
moves along the 
pipe. Concrete coat- 
ings are sprayed 
with asphalt to pre- 
vent rapid setting. 





Acrobat Leaps to Glider Trapeze from Speeding Car 


we PING from a speeding automobile to a trapeze bar 










Watching for his chance, the acrobat in the speeding car 
grasps the trapeze bar and swings aloft under the glider 





New Pocket Calculator 
Shows Lighting Costs 


SMALLER than a postal card, an in- 
genious calculator is designed to aid 
lighting salesmen and buyers of large 
quantities of electric lamps in deter- 
mining the relative cost of light, the 
energy wasted by inferior lamps of va- 
rious wattages, and other pertinent 
data. Built on the principle of the com- 
mon slide rule, the.calculator has sev- 
eral sets of stationary and sliding scales 
which, correctly adjusted, furnish pre- 
cise percentages and costs to show the 
economy of high-quality lamps. 


Card Keeps Golf Score 


PERMANENTLY 
recording golf 
scores, a novel de- 
vice has a hinged 
cover provided with 
conical hole punch- 
ers on its inner sur- 
face. Pressure on 
one of the numbers 
printed onthe cover 
punctures the same 
number on a score 
card. 
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Self-Leveling Crane Lifts Seaplanes 


AUTOMATICALLY leveling it- the crane accordingly. Thus the crew 
self, an ingenious crane has’ of the plane can secure it to the dan- 
been designed to pick up sea- gling hook without danger of being 
planes alighting beside the pitched into the water or of having 
steamship Friesenland, one _ their craft damaged by a sudden lurch 
of the floating airports that of the Friesenland. Details of the novel 
Germany has stationed in _ self-leveling crane are pictured in the 
mid-ocean to serve as a half- photographs reproduced below. 
way stop for transatlan- 


Ee Se campentins MOTOR RAISES OR LOWERS JIB OF CR 
. : : mu ! ANE 
for any rolling or pitching TO OFFSET ROLLING AND PITCHING OF 


of the mother ship, move- 





ments of a float suspended 
in a well operate the con- 
trols of a quick-acting re- 
versible electric motor that 
raises or lowers the jib of 





Floating on the waves, ELECTRIC _ 
the ball controls the CONTACTS ™ 
crane arm, as at right 





Air-Line Hostesses Learn 
Low-Down on Make-up 


FLYING is not all a matter of machinery and 
weather reports, as would-be hostesses for 
transcontinental airliners learn in their special- 
ized training schools. Even lessons in “flight 
make-up” are a part of their varied curriculum, Gyided by the 
and one of them is shown above getting instruc- float, the crane 
tions from an expert on how to apply a few deft matches the 
touches to obtain a well-groomed effect. plane's motion 


Pump Truck Cleans Oil In Transformers 


CLEANING the oil 
that serves as an in- 
sulating and cooling 
medium in huge elec- 
trical transformers is 
made a speedy and 
simple process by a 
service truck in use 
at Los Angeles, Calif. 
Electric pumps on the 
truck suck the oil 
from the apparatus 
and force it through 
a large disk of filter 
paper at the rate of 
sixty gallons a min- 
ute, returning it freed 
of impurities. 





Transformers located 
in outlying districts 
can be quickly serv- 
iced by this truck 


Four-In-One Foot Warmer 
Fits Under Card Table 


BRIDGE players may concentrate upon 
their bidding, undisturbed by chilly drafts 
along the floor, when a new electric warm- 
ing mat is plugged into any convenient out- 
let. Designed to fit beneath a card table 
with one leg of the table on each corner to 
hold it in place, as illustrated above, the ap- 
pliance provides four individual heating 
pads enclosed in pockets for the players’ feet. 
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Prof. George J. Keller, of State Teachers’ College, 
Bloomsburg, Pa., with one of the two Canadian lynxes 
included in his private collection of wild animals 


NE of the most amaz- 

ing back yards in 

America lies in the 

outskirts of Blooms- 

burg, Pa. Lions and leopards, bears 
and wolves, lynxes and cougars, inhabit 
it. There, when classes at State Teach- 
ers’ College are over for the day, Prof. 
George J. Keller, instructor in art, 
spends his spare time training ferocious 
beasts as a hobby. Many graduates of his 
back-yard menagerie appear in vaude- 











By EDWIN TEALE 





“Everyday is circus day at Keller's,” they say in 
in the twenty-foot steel arena athis "Jungle Farm." On 


Wild Animals 


COLLEGE PROFESSOR RUNS A 


ville, circuses, and motion pictures. 

A few weeks ago, when I drove over 
to see him, I found him unpacking a 
crate which had just come from Ore- 
gon. It contained a grumbling black- 
bear cub which Keller named Grumpy. 
Distributed around the yard were six- 
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Here is Keller with Nina, his five-year-old golden eagle from Colorado. Though he had 


never tried to train a bird before, in nine months he taught Nina to hunt like a falcon 
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teen sheds and cages. They held Rajah, 
an African lion; Satan, an Indian leop- 
ard; Lucifer and Lucy, a pair of Cana- 
dian lynxes; Adam and Eve, two Rhesus 
monkeys;. Bobby, an albino raccoon; 
Tao and Tina, mountain lions from 
Nicauragua, as well as eagles and 
hawks, husky dogs, and even a badger 
that flattened itself and snarled con- 
tinually when anyone approached. 
Altogether, Keller has more than 
$1,500 worth of rare birds and animals 
in his private zoo. He usually buys new 
ones in the spring; trains them during 
the summer, and sells them in the fall. 
He works twice a day, during the sum- 
mer months, in his twenty-foot steel 
arena, once at about eight o’clock iD 
the morning and again at seven in the 
evening. On Sundays, there are often 
as many as 150 automobiles parked 
along the road near his home, and last 
summer, when he established a “Jungle 
Farm” on one of the main highways 
leading out of Bloomsburg, 17,000 peo- 
ple visited it to watch him in action. 
The greatest excitement occurs dur- 
ing the “mixed acts.” Right now, Kel- 
ler is working on a spectacular display 
in which an African lion, three moul- 
tain lions, a bear, and a leopard will 
perform in the same ring together 
They will ride on rolling balls, jump 
through blazing hoops, balance on ped 
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loomsburg. 


CIRCUS 





estals, and ride on a giant seesaw. 
Working up such an act requires 
months of intensive training and is di- 
vided into four stages. 

The initial step is to get acquainted 
with each of the animals. Every beast 
has its own individual characteristics. 
Keller alone feeds them. For weeks, he 
studies them and plans the best angie 
of approach. As a general rule, the 
members of the cat family, including 
the lions and tigers, respond only to 
fear. Dog performers, on the other 
hand, will act to please their master. 
Keller rates the different animals thus: 
Cats are the biggest bluffers; dogs are 
the most intelligent; bears are the most 
erratic and unpredictable. 

Once, when Keller was in the arena 
with \wo young bears, he dropped his 
whip. As he leaned down to pick it up, 
one the animals, without the least 
evidence of anger, reached over and 
Whacked him on the head so hard that 
He s stars. It seemed to be its idea 
of having fun. 

The closest call that Keller has had 
years of amateur animal train- 
Ing me one evening when he was 
pulting a trio of bears through their 
Pace He had been rehearsing them 
‘or a ‘Goldilocks and the Three Bears” 
act. Gruff, a 150-pound male, was tak- 
ng the part of the middle-sized bear. 
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Here the amateur trainer is giving Rajah, his African lion, a workout 
mmer Sundays, there are often as many as 150 automobiles parked near his home 


Are His Hobby 4 


IN HIS BACKYARD 


As it climbed down from its 
pedestal at the end of the 
act, it suddenly whirled and 
charged across the arena 
toward Keller, squealing 
with rage and clawing the 
air with its great forepaws. 

Quickly twisting his whip 
butt-uppermost, Keller 
swung between the flailing 
forepaws and struck the 
animal on its most sensitive 
point, the end of its nose. 
This stopped it momentari- 
ly. The trainer followed up 
the attack with other quick 
taps on the nose. The bear 
changed its mind, turned, 
and climbed back on its 
pedestal. 

It is rarely that a trainer 
strikes an animal with his 
whip. The lash is used 
mainly for cracking as a 
signal. The revolver which 
Keller always carries into 
the arena, is loaded only 
with blank cartridges. It is 
fired in an emergency, not 
to hurt the animal but to 
confuse it for the time be- 
ing and make it forget 
what it had started to do. 
(Continued on page 124) 


A favorite inmate of the home zoo 
is Grumpy, the black-bear cub seen 
below at lunch. Grumpy's fame has 
spread far beyond Bloomsburg since 
his petulant growl was broadcast on 
a nationally known radio program 





Simba, the cougar. This 170-pound Arizona mountain lion 
provided one of the greatest thrills that Keller has known 
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This drawing shows » 
the "glide path” in > 


operation, and what ~~ 
a pilot sees on his *\ 
instrument-board di- > 
al as he brings his 


ship down the radio 
beam to land at a 
fog-bound airport 








OFF COURSE 
TO LEFT; ABOVE 
GLIDE PATH 


PATH 


The vertical pointer shows whether the plane is to right or left 
of the beam, the horizontal one whether it is above or below 


By ROBERT E. MARTIN 


INGING its way through 

leaden skies, a great airliner 

is making port. Up forward, 

the copilot picks up the mi- 
crophone of his two-way radio and asks 
for a weather report. “Ceiling zero 
visibility zero!’’ comes the voice of the 
radio operator at the airport control 
tower. 

Fog has suddenly rolled across the 
landing field, blotting out runways and 
hangars in a white pall through which 
the plane must dive to earth. Now it 
must be a blind landing, guided only by 
the dials on the pilot’s instrument board. 
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Experimentally, the feat has often 
been performed by Army, Navy, and 
commercial flyers. Now, for the first 
time, passenger-carrying airliners on 
regularly scheduled flights are doing it. 
A few weeks ago, at Pittsburgh, Pa., a 
transport plane successfully inaugurat- 
ed a radio blind-landing system per- 
fected for the purpose after ten years 
of experimentation by experts of the 
Washington Institute of Technology, 
the National Bureau of Standards, and 
the Bureau of Air Commerce. 

The heart of this new system is a 
radio transmitter housed in an auto 
trailer. Allowing ample time before a 
plane is scheduled to arrive at the air- 
port, a runway is chosen that will al- 
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Men in the control tower of the airport order the mobile trans- 
mitting unit into action to assist in making the blind landing 





low it to land into the wind, and 
telephoned instructions from the control 
tower dispatch the trailer to this end of 
the field. Along the direction of the run- 
way, the transmitter projects direction- 
al radio signals in what is called 4 
“course beam.” 

Twenty miles from the airport, a pilot 
who has been following the regular 
long-range radio beacon first picks up 
the local “course beam.” A_ vertical 
pointer on an instrument-board dial 
shows him whether he is flying to the 
left or right of it by swinging in the 
corresponding direction, and the pilot 
corrects his course accordingly. 

Four miles from the airport, a hor 
zontal pointer on the same dial comés 
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NEW RADIO SYSTEM 
GUIDES PLANES TO 
BLIND LANDINGS 





AIRPORT 
fe CONTROL TOWER 


TRAILER HOUSING 
"BEAM" RADIO 
TRANSMITTER 
CAN GE TOWED 
FROM ONE RUNWAY 
TO ANOTHER 





The trailer housing the radio-beam apparatus is towed to the 


nding end of a runway on which the plene can land into the wind 





In the cockpit of the 
incoming plane, the co- 
pilot receives a weather 
report from the radio 
operator at the airport, 
below. Fog has closed 
in. “Ceiling zero—visi- 
bility zero!"" comes the 
warning. The plane 
must make a blind land- 
ing, by instruments only 
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and into play. By rising or falling, it indicates whether 
tro! the plane is above or below a curved “glide path,” 
nd of marked by constant intensity in a field of radio 
 run- Waves projected by the trailer, and leading down 
tion- to the earth from an altitude of 1,500 feet at just 
ww" the right gliding angle. 
Keeping the two pointers centered, the pilot 
pilot ‘hus heads his plane for the runway at the proper 
rular Tate descent, just as if the craft were coasting 
‘$ up on trolley wheels down a guiding cable. A final 
tical radio warning from a fixed “marker beacon” at 
dial the indary of the field—a tone signal in his 
» the “arp ones, and a flashing light on his instrument 
1 the Soar’ —tells him that he is about to land. A few 
pilot Se Ss later, the landing wheels gently graze the 
fart). After a brief run, the plane taxies up to the 
hori- apror and the passengers disembark, brought safe- After gliding down on the runway, the big airliner taxies up to the apron 
omes ly to ‘heir destination by the magic of modern radio. and discharges its passengers. The blind landing has been made in safety 
HLY MAY 1938 
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ists at the packing plant 
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P=" ROM 15,000 acres of groves 
in Florida and California, 
20,000,000 avocados, or al- 
ligator pears, will roll this 

year in refrigerated trucks and rail- 

road cars to the markets of the nation. 

Although it was cultivated by the Tol- 

tecs and Mayas of Mexico and Central 

America, this delicious fruit is little 

understood today, even by the small 

group of scientists and growers whose 
patient efforts have brought it to your 
dinner table. 

How the ancient Americans propa- 
gated avocados remains a mystery, yet 
this fruit, one of the few contributed by 
the Western Hemisphere, was culti- 
vated hundreds of years before Colum- 
bus. The Toltec and Mayan civiliza- 
tions disappeared nearly ten centuries 
ago, yet among their ruins wild and do- 
mestic avocados are found growing side 
by side—varieties differing as widely 
from each other as the wild apples of 
the Himalayas and the delicious apples 
of the United States. 

More than 30,000 varieties of avoca- 
dos have been counted. Of these, 518 
have been named and selected for ex- 
periment, and about two dozen kinds 
are being raised commercially in Flor- 
ida, California, and Hawaii. And, in 
an orchard at the University of Cali- 
fornia in Los Angeles, avocado seed- 
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Workers gathering avocados in a California grove. At the right, chem- 
re testing somple fruit for its oil content 
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lings have been planted so that, for the 
first time in history, their mysterious 
life processes can be checked scientifi- 
cally. 

At the present time, there is no way of 
telling whether the seeds of a given va- 
riety of avocado will grow into a tree 
of the same type, or of an entirely dif- 
ferent kind never 
seen before. Near- 
ly all the avocados 
consumed in this 
country today are 
produced by graft- 
ing bud wood from 
trees of known 
quality, found by 
explorers in tropi- 
cal and _ subtropi- 
cal jungles, onto 
the roots of seed- 
lings. And even 
with this foolproof 


method of con- 
trolling variations, 
the trees exhibit 
peculiarities that 
distinguish them 
from all other 
fruits. 


In‘the first place, 
millions of  blos- 
soms form on each 
tree from Novem- | ¥ 
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Groders placing selected fruit in rubber cups on a conveyor 
which passes them under a machine to stencil on a brand nome 
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Modern| Avocado 


Explorers, Scientists, and Growers 
Have Joined Their Efforts To Master 
the Strange Behavior of This Relic 


of Mayan and Toltec Civilizations 


By 
DREW R. BOONE 
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ber to May, in the climate of Califor- 
nia. Of these, generally only a few 
hundreds will bear fruit, though some- 
times a single tree will produce 35,000 
avocados, with a total weight of four 
tons. Trees have been known to col- 
lapse under the weight of their fruit, 
but the average yield for each tree 
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BRING AN ANCIENT 


UVTOVES eruit to your TABLE 


At the left, below, is an avocado seedling. 
set shows how bud wood from a tree of 
nown quality is grafted onto a root stem 
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rcely touches 600 pounds in weight. 


Sach flower opens and closes four 


es during its lifetime, almost with 
regularity of clockwork, changing 
three times in the process. Female 


rgans mature first, and on the first 
ening the flower functions as a fe- 


From six to twelve hours later, 
female flower closes, and after 
lve to eighteen hours, it opens once 
re, now a male. Some six hours 


later, the flower closes again, waits a 


half 


day, and reopens as a female. And 









eyor into a bin, the floor of which lowers 
tself to keep the pile at the same level 
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This machine stamps a brand name on each | 
uit. Right, avocados rolling off the con- | 


A scene in a California packing plant where avocados are prepared for shipment to 
all parts of the country. Easily bruised, the fruit are handled as carefully as eggs 


again, it closes, reopens as a male, 
closes—and, providing it has become 
pollinated meanwhile, proceeds to set 
fruit. 

This rhythmic opening and closing 
suggests that the flowers cannot polli- 
nate themselves. But Dr. Robert W. 
Hodgson, of the University of Califor- 
nia, has discovered that while females 
usually mature in the morning, some 
male flowers are open at the same time. 
Unlike dates, for which fertilization 
must be undertaken by hand (P.S.M. 
Nov. ’36, p. 22), avocados are fer- 
tilized by bees and other insects 
which carry pollen from flower to 
flower on their bodies and legs. 
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Trees blooming in March or April 
yield their fruit the following year. If 
the blossoms appear in April, the fruit 
ripens in July of the next year. Thus, 
most of the fruit hangs on the tree 
longer than a year, requiring almost 
two seasons to ripen. After picking, the 
fruit must soften at room temperature. 

Avocados are most like olives in that 
they possess high oil content. They are 
akin to meat in containing protein. 
Yet they really are a “butter” fruit as 
to consistency, composition, and flavor. 

Oddly, they bear abundantly in al- 
ternate years. This is particularly true 
of the Fuerte, the commonest of all 
the California varieties. Science today 

seeks the answer to this horticul- 

tural riddle. 

“We know,” Dr. Hodgson told me, 
as we examined the tiny seedlings, 
“that two and one half times as 
much energy is required to manufac- 
ture oil as carbohydrate. Also, plants 


must first manufacture carbohy- 
drates, then convert them into oil. 
This may be related to irregular 


bearing, the new industry’s biggest 
production problem.” 

For five years, Dr. Hodgson has 
sought the key to this mystery, with 
no positive results so far. The best 
science can do is to predict each 
year’s crop on the basis of last year’s 
production and the current weather. 
Favorable weather in an “on-crop” 
season, or one following a lean year, 
promises a bumper yield, while un- 
favorable weather in an “off-crop” 
season spells failure. 

Meanwhile, he has found that gir- 
dling of (Continued on page 128) 
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Radio-controlled model 
plane, and the transmit- 
ter that directs its flight 


Radio-Directed Plane 
ls Gunners Target 


Sun‘s Heat Used To Generate Gas for Fuel 


al - 


O WORRIES about gas 
N bills trouble Otto H. 
Mohr, of Concord, Calif.—for 
he harnesses sunshine to pro- 
vide himself with a free sup- 
ply of gas for his kitchen 
stove. Applying a principle 
hitherto tried only on a labo- 
ratory scale, he concentrates 
the sun’s rays upon a “ther- 
moelectric generator” that 
converts their heat into elec- 
tricity. Then he uses the elec- 
tric current to decompose 
acidified water into oxygen 
and combustible hydrogen 
gas. The supply of gas is re- 
ported sufficient not only for 
cooking but also for house- 
heating purposes. In previous 
experiments (P.S.M., Oct. 
35, p. 30), Mohr has em- 
ployed solar boilers of his 
own design to furnish power 
for house-cooling systems. 
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Otto H. Mohr lighting a jet to test sun-made gas. Above, 
the fuel generator and frames that concentrate solar heat 


FLOWN under radio control, a gas 
line-powered plane of twelve-foot wing 
spread has just been completed by tv 
California model makers to serve as a: 
experimental target for artillerymen. 
trials prove successful, similar planes 
may be used for antiaircraft training. 
While the pilotless craft is in the air, 
impulses from a ground transmitter 
operate its rudder and elevator con- 
trols, through a receiver installed 
its miniature fuselage. 


Glove Ends Thumb-Sucking 


By adding imitation fingers of rubber 
to fingerless mittens, an inventor has 
produced gloves that not only prevent a 
baby from sucking his thumb, but also 
provide an agreeable substitute. The 
flexible tips are declared to satisfy the 
child without any harmful effects. 


Skate Wheels on Sled 


Give Summer Coasting 


ROLLER SKATES that can be taken 
apart, devised by a Maspeth, N. Y., in- 
ventor, permit the use of their wheels 
to transform an ordinary sled into a 
vehicle for summer coasting on the 
pavements, as shown above. After be- 
ing set in place, each pair of wheels 
is firmly clamped to the runner of the 
sled by a few turns of a standard skate 
key. At any time, the roller skates 
may be reassembled and used in the 
customary way. 
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The Man 


& with the Net 


POTATOES belong to the same family as 
the adly nightshade. 
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ALFALFA salad was served not long ago 


at a banquet in El Paso, Tex. 














WHAT'S SO FUNNY 
ABOUT THAT ? 








ALUMINUM-COLORED typewriter rib- 
bons are now made for use with dark shades 
of puper. 


BEETLES seven inches long—two thirds 
the length of this column—grow in the 
West Indies. 


COFFEE cools your toes. Delicate instru- 


ments show the skin temperature drops 





temporarily after the beverage is drunk. 
& 5 PREVARICATOR | 
°4 
aos 
wv S| 
RATTLESNAKES possess delicate “heat 
detectors” on their heads which enable 


them to determine their nearness te x2arm- 
blooded prey. 


TEN INCHES of snowfall equals approxi- 


mately one inch of rain. 


WEAKEST SOUNDS in the English lan- 
guage are “S” and “F”. 

EACH human body, it is estimated, con- 
tains a microbe population equal to 1,000,- 
W000 times the whole human population 








of the earth. 
GOSH, OVER 
A BILLION: 
THINKING CELLS of the human brain are 
pli near the outside; in the brains of the 
lo animals they are located on the inside. 


5H WOOL," a textile material being 
m in Germany from cellulose and fish 
( en, is said to be as warm as sheep’s 





TEATERS don’t eat ants as a rule— 


eat termites. 




















Easter Eggs Masquerade 
as Cartoon Characters 














EASTER EGGS may be transformed 
into likenesses of cartoon and nurs- 
ery-tale characters, with attractively 
colored cut-outs now available in 
book form. Each design provides 
both a base and a headpiece for a 
tinted egg, as shown, and the book 
contains materials for dressing up 
twenty eggs in different guises. 




























Cut-out bases and head- 
pieces transform these 
Easter eggs into famil- 
iar nursery characters. 
At the right, the figures 
are seen as party favors 


heed 


SPRAYING powder instead of bullets, 
a novel “gun” has been devised to trap 
criminals by making latent fingerprints 
visible. Interchangeable chambers per- 
mit any desired powder to be fed into 
the implement. A blower operating on 
house or battery current directs the 
powder upon the surface to be searched. 


Big Transport Plane 
Is Built of Wood 


BUILT almost entirely of wood, a con- 
vertible transport-bombing plane just 
completed in California represents a 
radical departure from modern all- 
metal design. The new type is declared 
to be capable of better than 200-mile- 
an-hour speed. 









Except for the engine nacelles, landing- 
gear fittings, and minor parts, this 
transport-bomber is all made of wood 





™ Sweepstakes 


MIDGET automobiles vie 
in thrilling races stag 
by British model-maki 
fans, who are shown 
the illustration at the con 
start of one of the con- por 
tests held in a London Th 
garage. The models of 1 
range in length from six dle 
inches to two feet, and the 
are driven by strands of the 
rubber elastic. Speeds up edg' 
to forty miles an hour in 
are reported to have been 
attained. Some of the 
model builders have p1 
vided their cars with 
spring bumpers to pro- 
tect the speeding racers 
from damage if _ they 
should collide with others 
or with a wall. So pop- 
ular is the new sport 
that a model-car racing 
association has been or- 
ganized to hold meets 
for enthusiasts. 


Pygmy Racing Cars Meet in Miniature 






] 

y 
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Model speedsters 
at the starting 
post for a race 
on the floor of a 
garage. Rubber 
bands drive them 


Individual Train Tickets Printed to Order 


ALL the various 
tickets used by 
subway riders of 
London, England, 
according to their 
destinations, will 
soon be printed 
to order by in- 
genious machines 
installed in the 
underground 
booths. Formerly 
prospective pas- 
sengers could be 
supplied with 
tickets at a rate 
of only eight a 
minute, while 
twelve tickets a 
minute can be 
sold by a clerk 
using the ma- 
chine method. 


Rig! 
dev 


pic! 


wit! 


dar 





Using this new machine, a clerk can sell twelve tickets a minute 


ank Shows Short-Measure Sales e 


v —_, STOPPING at a 


¥ 


Dummy Gas T 











gas station, an in- p 

spector of New Pp 

York City’s De- ul 

artment of Mar- lI 
Odd Electron Furnace periment 2a 


several gallons put 
into a dummy tank 
on his car. De- 
taching it, he 


Melts Stubborn Metals 


APPLYING a new principle to attain 
temperatures up to 4,500 degrees F., 





an “electron furnace” devised by Dr. 
Ralph H. Hultgren of Harvard Uni- 
versity easily liquefies hard-to-melt 
metals such as platinum, iridium, and 


promptly empties it 
into an accurate 
measuring can to 
make sure that full 


palladium. Closed with an air-tight measure is being 
cover as shown above, it maintains an given. When the 
almost perfect vacuum while speeding inspector really : 


electrons from a pair of electric fila- 
ments bombard a crucible positively 
charged to 2,500 volts. The energy of 
their impacts is transformed into heat. 


False tank removed from car for measuring gasoline pumped into i 





wants gas for his 
car, a secret tank is 
filled through the 
spare-wheel hub. 
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Nail Clip and File 
Are Combined 


NAIL CLIP and straight file are 
conibined in one convenient vest- 
pocket unit that is now available. 
The clipper, attached to one end 


of the file and forming the han- 
die, is used to give the finger nail 
the weneral outline desired and 
the file to smooth out any rough 
edges. The accessory is pictured 


in use in the photograph below. 


FRONT seat, axle, and wheels of an abandoned 
automobile were made into the novel vehicle 
shown in the photograph above. The two- 
wheeled cart is said to be particularly efficient 
for carrying heavy loads over the sandy woods 





One end of the tool clips the nails, 
and the other smooths rough edges 
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Right, news photographer 
developing and enlarging 
pictures “‘on the spot”’ 
with the handy portable 
darkroom outfit + below 





Portable Darkroom Develops 
and Enlarges Photographs 











I 


-HOTOGRAPHS can be developed and 
enlarged right after they are made, with 
a portable darkroom invented by Ennis 
C. Helm, Oklahoma City, Okla., news 
pI zrapher.Weighing only twenty-five 
p ls, the unit is not much larger 
a suitcase. Stainless-steel develop- 
tanks within the leather-covered 






Now You Can Chew 
a Cup of Coffee 


’S of coffee in chewing-gum 
are a new confection now on 
iarket. Real coffee essence is 
to flavor the 
£uli, so that it tastes 
black coffee and 
iS Said to produce the 


Sa stimulating ef- 
fect as a cup of the 
beveragetaken in the 


J 


| liquid form. 
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case are surrounded by water jackets 
for keeping the developing solutions at 
the desired temperature. Current for the 
printing and enlarging lamp may be 
drawn either from an automobile bat- 
tery or from a standard 110-volt cir- 
cuit. Enlargements up to five by seven 
inches can be made in the portable unit. 





trails of western Florida, since the tires 
prevent the wheels from sinking into the 
loose sand. An automobile maker is said 
to be considering the manufacture of a 
four-wheeled “sand buggy.” 


Toy Goalies Swat Puck 
in Ilce-Hockey Game 


PLAYED on a board representing a rink, 
a novel ice-hockey game provides many 
of the thrills of the actual sport. Knobs 
at the ends of the board operate steel 
manikins which swing around to strike 
a ball with their sticks as each player 
tries to drive it into his opponent’s goal. 
The steel playing board is sturdily con- 
structed. 





Each player tries to make his toy ‘‘goalie’ 
knock the ball past his opponent's guard 


Telegraph Kisses Are New Fad 


Ke SENDING kisses by 

: wire is a new use for 
facsimile telegraph 
transmission. Re- 
cently a New York 
girl kissed a tele- 
gram blank and the 
lipstick impression 
was placed on the 
facsimile transmit- 
ter, as at left, to be 
reproduced for deliv- 
ery in Chicago. 
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HREE YEARS AGO, one of 
America’s largest makers of radio 
sets got what seemed to be a 
brand-new idea. He thought it 
might be possible to use some sort of 
windmill generator to provide electricity 
for operating radio receivers on farms 
remote from power lines. He put an 
engineer to checking the scheme, with 
instructions to visit all makers of farm 
windmills to see what he could find. 
Next morning the engineer was back, 
his eyebrows still arched in astonish- 
ment at what he had learned. “From 
all I hear, this idea has been worked 
out already by somebody in Iowa,” he 
told the boss. ‘I’m going to Sioux City 
to have a look.” 
Two mornings later he returned, more 


The Albers brothers at work with their father 
in the home workshop of their farm in lowa 





amazed than before. ‘‘You’d better go 
to Sioux City,” he insisted with sup- 
pressed excitement. ‘‘There’s a couple 
of farm boys out there who have this 
problem licked.” 

What the boss found when he went 
to Sioux City was a pair of brothers, 
John and Gerhard Albers. They were 
young fellows, obviously country-bred. 
And, in an astonishingly short while, 
they had become leaders of an industry 
which they themselves had created. 


By ARTHUR VAN VLISSINGEN 












Soon the rural mail carrier was 
bringing about ten orders a day 


On that day three years 
ago, the Albers boys were so 
busy making their windmill 
generating outfits that they 
did not have time to be im- 
pressed by a visit from a 
nationally known figure in 
industry. Nor were they es- 
pecially eager to stop work- 
ing long enough to talk business with 
him. When finally he got them inter- 
ested, it took him several days to buy 
a half ownership in their company. 

Their windmill charger originated 
some ten years ago, when Gerhard was 
in his middle twenties and John was 
about ready for his first vote. On the 
farm, the family had a battery-powered 
radio set. Once a month it was neces- 
sary to take the battery over to the 
near-by town of Cherokee, pay the gar- 
age a dollar to charge it, and miss a 
couple of days’ broadcasts. The boys 
begrudged the interruption, and their 
father could not spare the dollar. It 
was this simple set of facts that started 
them on the road to success. 

The Albers farm boasted few books, 
but the boys liked to read. Gerhard 
used to call on a town girl whose father 
had a sizable library. Among these 
books was Fridtjof Nansen’s “Farthest 
North,” the explorer’s record of his ex- 
ploit in freezing his ship, Fram, into 
the ice above Siberia in the autumn of 
1893 and drifting across the polar 
regions. In this book was the story— 
even to photographs—of a windmill on 
the Fram’s deck, used to generate elec- 
tricity. While the millionaires of New 
York City and Chicago lighted their 
mansions with gas, kerosene, or candles, 
Nansen in his icebound ship in the polar 
sea had been reveling in electricity. 

Reading Nansen’s book, these farm 
boys saw in the idea of generating elec- 
trical current by windmill a solution 
for the farm-radio problem. Stored 
away in the farm workshop was an old 
windmill which had been retired several 
years earlier. On a neighbor’s farm 
stood a twisted tower from which 4 
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from the Wind 


MECHANICS STARTED A BRAND-NEW INDUSTRY 


storm had torn its mill. The neighbor 
would be glad to rid his land of the eye- 
sore if the boys would take it away. 
Th dismantled the tower, straight- 
ened the steelwork, and set it up again 
at the home farm with the discarded 
mill! from their workshop. They got an 
automobile generator at a junk yard, 
and connected it to the windmill with 
gears from an old cream _ separator. 
The homemade contraption worked well 
enough to keep the radio battery 
charged, but it fell far short of suiting 
its builders. 

Even then, they were good mechan- 
ics. Their father had always been the 


neighborhood handy man, not for 
money but rather for the fun of it. 
When he needed helpers, Barney Albers 
drafted Gerhard and John. Because he 
loved mechanical jobs and therefore 
loved tools, he had accumulated a re- 
spectable assortment of machinery in 


his farm workshop. 
» first need that these mechanical- 


ly-minded farm boys 
saw forimproving their 
charger was in the 
wind wheel. Farm wind- 
mills are designed for 


driving water pumps, 
and it takes a good 
breeze to start one of 
them. What was 
wanted was a wheel 
that would turn rapidly (e 
even in a light wind. 4 
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n and Gerhard Albers with one of their out.“ 
for generating electricity from the wing, 
right, their factory at Sioux City, lowe 


So they rebuilt the old windmill half 
a dozen times. Then John got the idea 
of reading up on aérodynamics. There 
weren’t any textbooks on the subject 
around Cherokee, but the newsstands 
had lots of airplane magazines with 
articles on propeller design. Presently 
the boys were whittling out experi- 
mental propeller blades to apply the 
principles they had learned. 

But how were they to know the rela- 
tive efficiencies of these blades? They 
had no laboratory equipment such as 
wind tunnels, blowers, and anemome- 
ters. After a little thinking, they 
mounted the propeller ahead of the 
family automobile, hooked it 
to a junk-yard generator, 
and wired on an automobile 
ammeter. Then, to find the 
efficiency of a given propeller 
in, say a ten-mile wind, they 
drove up the road ten miles 
an hour, and drove back at 
the same speed. One brother 
steered the car while the 
other watched the instrument w | * 
and recorded the electricity 
generated. The two-direction 
trip ironed out any inequali- 
ties due to wind, so that the 
recorded average showed just 
what the propeller would do. 
Even today, when they can 
afford any conceivable scientific equip- 
ment, and when they retain the fore- 
most university laboratories as con- 
sultants in their work, they still 
sometimes resort to the old auto- 
mobile road test. 

Eventually, the Albers brothers 
developed a _ successful propeller 
which their magazine reading told 
them was definitely of airfoil type. 







































They dismantled the tower and set it up again on the farm 


That is, the propeller turns not from 
the drive of the wind against its face, 
but from the pull of the partial vacuum 
against the back of the blade. They 
refined the design, literally by cut-and- 
try, until they had something so effi- 
cient that the wing tips of their present 
six-foot propeller travel thirteen times 
as fast as the wind that is making it 
turn around. (Continued on page 116) 










American Silkworm Raiser 
Invents Reeling Machine 


FOLLOWING several successful years 
of raising silkworms in the attic of his 
home (P.S.M., Aug. '36, p. 25), John 
Ousta, of New York City, has invented 
a simplified machine to reel silk from 
cocoons into skeins, a process heretofore 
requiring complicated machinery. Em- 
ploying secondhand automobile parts 
for some of its mechanisms, the reeler 
shown in operation above is set up in 
the parlor of Ousta’s home. All steps 
in silk production, the inventor believes, 
can now be carried on in this country. 


Solitaire Bridge Game 
Uses Automatic Board 


ONE person can play four-handed 
bridge with a new automatic game 
board. As the player manipulates lev- 


ers to bid and play his hand, the actions 
of his partner and opponents are auto- 
matically performed by the _ board. 
“Solitaire” bridge boards are shown 
above being used in a beauty parlor. 
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John Ousta operating his simplified silk reeler in 
the parlor of his home. Right, skeins of raw silk 






Ceocoons made by silkworms in New York City 


“Twins in School 
Are Not Related 


Two students in Rochester, N.Y., 
were born on the same day, have 
the same family name, and are 
identical in height, weight, com- 
plexion, and hair color, but are not 
twins and not even related. As a 
further coincidence, the unrelated 
“twins” both applied for admission 
to the same school on the same day 
to study commercial photography. 


CLAMPED easily to any as ae 


convenient support, a col- 
lapsible fishline drier just 
introduced is a handy ac- 
cessory for anglers. Over 
a yard and a half of wet 
line can be wound at each 
turn around uprights 
mounted at the ends of 
two extension spreaders, 
as shown in the photo- 
graph at the right. All 
metal parts of the unit are 
treated to render it yust- 
proof. When not in use, 
the drier folds into a com- 
pact space. 


Folding Fishline Drier Is Aid to Anglers 


This handy drying reel collapses into small space for carrying 





Wool Glued to Canves 
Makes Novel Pictures 





3 
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PAINTING pictures with wool is the 
novel occupation of Maria Pfeifer, a 
German artisan. On canvas stretched 
across a wooden framework, the artist 
pastes bits of wool thread of various 
colors to build up a realistic scene. The 
photograph above shows the wool-paint- 
er at work in her studio, with threads 
of different hues piled on a work table. 
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Frank and Donald Ross studying photography 
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- | Germproof Operating Room 


ASSEMBLY-LINE METHODS APPLIED TO SURGERY 


RECEIVING 
ROOM 


HELP TO GUARD PATIENTS AGAINST INFECTION 






1 Patient arrives in receiving room, 
' which is not sterilized. 






TRANSFERRING 
TABLE , 

















Transferred to overhead tramway, pa- 
tient is prepared for operation in first 
erilized chamber. 


Still on tramway, patient receives an- 
“~ esthetic in second sterilized chamber. 


Arriving in operating room, patient is 

lowered from tramway to operating 
table, and operation is performed in ab- 
solutely sterile surroundings. 

















5 Medical students watch operation aint 

the through glass dome that excludes them CONDITION 

_ from contact with air in operating room. STERILIZED 

hed : CHAMBER 
cas ° eas 3 ™ OVERHEAD 

tist Conditioning and sterilizing apparatus RAIL OF 

ous 6 supplies germfree air to operating room i epoemenentd 

The and outer chambers, maintaining slightly 

nt- more than atmospheric pressure to keep 

ads outside air from leaking in. 


le, 





Plan of the ultramodern 
SECOND if “operating block" to be 
STERILIZED ‘ installed in the medical 
eiegeeaae center at Lille, France 
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Y ADAPTING the assembly- 
line methods of a factory, an 
ultramodern “operating block”’ 
designed by a leading French 

professor of medicine will provide 

hospital patients with surgical treat- 
ment in surroundings as nearly germ- 
free as human ingenuity can devise. 

An overhead tramway built into the 

new structural unit conveys the pa- 

tient through a series of intercon- 
necting rooms where he successively 
undergoes initial preparations, re- 
ceives the anesthetic, and finally ar- 
rives at the operating table. From 
the moment he enters the first of the 
outer chambers, which resemble the 
air locks of a gas-raid shelter, he is 
exposed only to sterilized and condi- 
tioned air admitted through special 
ducts. Air pressure throughout the 
operating block is maintained slightly 
above the normal atmospheric pres- 
sure, so that no contaminating air 
from the exterior can leak in. From 

a gallery surrounding the circular 

operating room, medical students may 

watch the surgeon at work through 

a glass dome. Even the operating- 

room lamps are placed outside the 

dome. The first of the new operating 
blocks has been placed on exhibi- 
tion in Paris, and will later be in- 
stalled in the medical center at the 
city of Lille, France. 
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Pictures Show Lightning Bolt 
ls a Succession of Flashes 


TO SOLVE the mysteries of lightning, General Elec- 
tric Company engineers for three years trained a 
high-speed camera upon the countless bolts that 
harmlessly strike the Empire State Building in 
New York City. What appears as a single flash, as 
shown in the lower part of the view at right, is 
often a succession of flashes within a fraction of a 
second, as indicated by the high-speed camera’s ver- 
sion of the same bolt at the top. 


Handy Photo-Enlarging Mask 


Using the mask to control light for an enlargement 


When “dodging” or overexposure of certain parts 
of photographic prints is required, a handy new 
mask replaces improvised paper cut-outs to aid 
photographers in making enlargements. Turning a 
disk on the orange-tinted screen opens an aperture 
of any desired shape. By holding this window over 
the paper during a part of the exposure, only a part 
of the negative is allowed to print through. 


Appearing to an ordinary camera as a single flash, the same lightning bolt, 
caught in upper picture by a special camera, proves to consist of many flashes 


Portable Pump Disinfects Swimming Pools 


DRIVEN by a light gasoline engine, a 
complete portable chlorinator has been 
designed as a stand-by or temporary 
replacement, in case of a breakdown 
in the water-disinfecting apparatus 
used at swimming pools and elsewhere. 
Compact enough to be packed in two 
suitcases, it may be lifted into the back 
of a car and transported in a jiffy to a 
place where it is needed. A small gaso- 
line engine included in the outit drives 
a pump that feeds the chlorine or other 
disinfectant into the water. 


How the water purifier 
is set up beside a swim- 
ming pool for emergency 
use. Left, the two suit- 
cases hold all the parts 





Tiny Electric Motor 
ls Dwarfed by a Dime 


SO SMALL that a powerful magnity- 
ing glass is needed to see it running, an 
electric motor no larger than the head 
of a safety match has just been com- 
pleted by Merl Bassett, of Kelso, Wash. 
Dwarfed by a dime, the miniature 
masterpiece is shown above in the 
jeweler’s ring box that serves it as a 
case, while a greatly enlarged drawing 
illustrates its design. The tiny single- 
phase motor runs on sixty-cycle alter- 
nating current at three tenths of a volt, 
supplied by a transformer connected to 
the house wiring. After being started 
by a twirl with a toothpick, the rotor 
spins under its own power at a speed 
of 3,600 revolutions a minute. 
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Artist Engraves Pictures on Fungus as Novel Hobby 


Designs are cut with a 
small jackknife blade 






F wi At the left are seen 
¢ . two remarkable 
‘ ; hunting scenes en- 
graved on fungus 
by William H. Fos- 
ter, of Andover, 
Mass. Striking ef- 
fects are produced 
in contrasting 
shades of light and 
dark. In the pic- 
ture below, Foster 
is seen collecting 
fungus for carving 




















NGRAVING on large 
. fungus plants of the 
kind commonly found on ~~ 
forest trees is the unusual 
hobby devised by William 
H. Foster, Andover, Mass., 
artist. Delicately cutting 
the soft surface of his novel medium while others are mounted on blocks 
with the sharp point of a jackknife, he of field stone for mantel display. 
obtains striking effects in contrasting The unusual carvings are said to 
shades of light and dark, as in the re-___ retain their freshness indefinitely. 
markable hunting scenes reproduced Whenever he needs a fresh supply 
here. Some of his finished works of art of material, a trip through the 
are hung flat on the wall like pictures, woods with a chisel provides it. 


Postage Stamps 
in Lockets Are 
Jewelry Fad 


POSTAGE stamps, 


Tester Shows If 
Peas Are Tender 


How tender are peas? 
To find out, the odd ma- 





d placed in lockets, are chine illustrated at the 
q latest in orna- right has been designed for 

7 ments for jewelry. A canners. Peas for the test 
actress introduced are placed in a hopper, and 


he fad with a brace- 
et of stamps from for- 
1 fan letters, and it 


the force required to shear 
through them is indicated 
: by the travel of a moving 
, nay also find favor pointer across an illumi- 

: ng stamp collec- nated scale at the top, the 
;as away of show- Ann Miller, film actress, with amount of the movement 
ing off rarities. a bracelet of postage stamps indicating the freshness. 


High-Speed Armored Car Looks Like a Plane 


RESEMBLING an airplane without nose. Bulletproof sheathing would pro- 





, wings, even to an air rudder atthe rear,’ tect the pilot and the tires of the three- 

a high-speed armored car designed by a wheeled “land plane,” of which the in- 
¥ World War veteran would offer a small ventor, William Clark, of Enid, Okla., 
in 3 target to enemy gunners as it raced has just completed the full-size model 


ud forward in a headlong attack, spouting of the formidable land weapon illustrat- 
n- ; machine-gun bullets from its tapered ed below. 





af 





Full-size model of the “land plane" invented by William Clark, of Enid, Okla., for use in machine-gun attacks. The gun is in the nose 
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Motor-drivenatomz- Buttons Tune Low-Cost Car Radic 


er in use to cover 

bathers’ skin with PUSH-BUTTON tuning, the modern safety feature tha 
a special milk spray enables car drivers to adjust their radios without takin; 
their eyes from the road, has now been built into an inex 
pensive, easily installed set. Pushing any one of five but 
tons on an instrument-board panel instantaneously tune 
the self-contained receiver to a corresponding station. 
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Milk Spray Aids Sun Tan 


BATHERS at Willow Lake, near Glendale, Calif., have adopted 
mass-production methods to speed up the process of acquiring 
coveted coats of sun tan. They employ a motor-driven atomizer 


to apply a newly developed milk spray, which is said to protect Pressing one of the five but- 


the skin from unaccustomed exposure to the sun’s rays and tons on this easily installed 
to help prevent burning and peeling. set tunes the desired station 


Paint-Mixing Rack Matches Car-Body Colors 


Sixteen cans on the rack 
at left contain the ingredi- 
ents for any car-body color 








Below, paint being poured 
from a can. Note shut-off 
valve and agitator shaft 
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AINTS used on all makes and models 
Pe: American motor cars from 1933 
to the present time may be matched ac- 
curately with a new color-mixing ma- 
chine for garages and _ body-repair 
shops. Sixteen swivel-mounted cans, 
each one provided with an agitator and 
a shut-off valve, are so arranged that 
any formula called for by a master 


Germs Are Destroyed 
by “Peanut Whistle ” 


DESTROYING typhoid and other germs 
by exposing them to a shrill tone two 
octaves above piano range, produced by 
the ‘“peanut-roaster’” whistle shown 
nulg —— above, is the reported accomplishment 
chart of directions may be quickly of Dr. Leslie Chambers, Philadelphia, 
measured out, making it unnecessary Pa., research worker. The novel weapon 
to carry hundreds of shades in stock. pil te? ij may find use in the war on disease. 
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Monitor Speedboat Lands War Tanks Under Fire 


ESIGNED to land a war tank deck, the speedboat may be driven 


ready for action, from a ship that right up on the beach without dam- 
may be several miles offshore, a aging its propellers, and the tank 
unique forty-foot armored launch has_ crawls ashore. The boat then backs 
been constructed at Portsmouth, Va., off for another load, defending itself 
for tests by the U. S. Navy. Bearing with a pair of machine guns in its 
the vehicle upon its flat, monitorlike  steel-sheathed conning tower. 










Ramming its double prow on the 
beach, this odd ferrylike craft 
allows the tank to crawl ashore 





DETAILS of maps are 


new flash lamp that 


li 


Meter Gauges Work in Bread-Slice Units 


BREAD IS AN ENERGY FOOD 


RI an cg SEE 





s the bicycle is pedaled, the board shows the food energy spent 


How rapidly ex- 
ercise uses up the 
energy in the food 
you eat is graphi- 
cally demonstrated 
by a device called 
the ‘“bread-o-me- 
ter” at the Frank- 
lin Institute in 
Philadelphia, Pa. 
When a visitor 
mounts a _ bicycle 
frame and pedals 
vijyorously, a gen- 
erator produces 
electricity in pro- 
portion to his ef- 
fort, and figures on 
a board show how 
many slices or 
loaves of bread 
would be needed to 
furnish this energy. 


Flash Lamp Lights Maps for Easy Ranaing 


le clearly visible by 


y be set anywhere on 
‘hart, directing light 
nward upon it from 
ib in an extension 
ctor. The handy aid 
pecially useful when 
irge number of vol- 
1iouS Maps must be 
sulted, making it un- 
ssary to carry them 
2 place where the 
t is more suited for 





nination. Map lamp in use. An extension reflector throws light downward 
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Novel Cutting Tool 
Aids Metal Workers 


MAKING short work of cutting flat 
or corrugated sheet metal, a new tool 
shown above aids in repairing auto- 
mobile bodies, installing warm-air fur- 
nace systems, and turning out signs 
and stencils. When ‘ts sharp, hook- 
shaped cutting point is held against 
the metal and the implement is tapped 
with a hammer, it makes a clean slit 
along any straight or curved line called 
for by the work in hand. 
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How well acquainted are you with the lan- 
guage and the facts of science? You'll enjoy 
testing yourself this entertaining way. There is 
one correct answer for each of the twenty-five 
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numbered questions below. See if you can find 
it, keeping a list of the corresponding letters. 
Then compare your list with the correct one on 
page 119 and add up the points for your score 


DON'T MAKE HIM MAD 
Titt WE GET IN SIGHT 
OF LAND: 





] Whales are (a) reptiles (b) fish (c) 
mammals (d/) amphibians. 


2 Radio sets use (a) Venturi tubes 
(b) audion tubes (c) Eustachian 
inner (e) capillary 


tubes (d) tubes 


tubes. 


Knowing the length of two sides of 
3 a right triangle, you can compute 
the length of the third side by means 
of (a) the 5-5-3 ratio (b) the law of 
torts (c) the Pythagorean theorem (d) 
Foster's rule of eleven (e) the Einstein 
theory. 


To cut off the ends of wooden strips 
4 at a uniform slant, you should use 
(a) a countersink (b) an angle iron 
plane (d) a miter box 
(e) a cold chisel. 


(c) a rabbet 


Seeds of the sort called ‘‘Mexican 
5 jumping beans” bounce about be- 
cause of (a) a musclelike mechanism 
for scattering them widely (b) their 
responsiveness to atmospheric electrici- 
ty (c) twitching of a 
small parasitic caterpillar in the seed. 


the spasmodic 


After development is complete, you 

6 should put photographic film in (a) 

hoiling water (b) hypo (c) aqua regia 
1) cotton batting (e) gamboge. 


7 Compressed-air workers who dig ve- 
hicular tunnels are popuiarly called 
road 


(d) Bessemer pigs. 


a) ground hogs (b) 
sandhogs 


hogs (c) 


8 The weather man calls rain and 
snow (a) hypothecation (b) precipi- 
tation (c) decantation (d) insolation. 
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Instead of lenses, some of the larg- 
9 est astronomical telescopes use (a) 
sky filters (b) Nicol prisms (c) plane- 
tary gears (d) concave mirrors. 


Ohm's law (a) entitles you to be 
10 considered innocent until you are 
proved guilty (b) shows the effect of 
pressure upon the volume of a gas (c) 
explains the workings of economic sup- 
ply and demand (d) sums up in a sim- 
ple formula the relationship between 
electric voltage, current, and resistance. 


1] Mariners reckon their longitude 
from (a) the Rome-Berlin axis 
(b) the Greenwich meridian (c) the 
equator (d) the line of syzygies. 


12 You can use linoleum for making 
(a) bromide prints (b) finger- 
prints (c) block prints (d) blueprints. 


13 The Arctic lemming is noted for 

(a) the fact that it is six months 
long (b) suicidal migrations in which 
hordes of the rodents march into the sea 
and perish (c) its marvelous arches and 
streamers of colored light in the sky. 


14 What enables some insects to 
walk on water is (a) aqueous 
tension (b) surface tension (c) nervous 
tension. 


15 Automatic sprinkler systems use 
(a) fire plugs (b) spark plugs 
(c) fusible plugs. 


] The banging noise you hear in 

steam-radiator pipes is called (a) 
water hammer (b) foot pound (c) car- 
bon knock. 





17 Resolving power means (a 

strength of will (b) clearness as 
well as magnification in what you se¢ 
through a microscope or telescope (c) 
a number like the 7 in 10°. 


] C. G. S. stands for (a) an alloy 

of copper, gold, and silver (b) 
the centimeter-gram-second system of 
units (c) “cum grano salis.” 


] The boundary between the cold 

air of high latitudes and _ the 
warmer air of lower latitudes is called a 
(a) rising front (b) vnited front (c 
polar front (d) popular front. 


20 A dashpot (a) keeps glue ready 
for use (b) requires a player t 
have jacks or better to open (c) acts 
as a shock absorber in machinery. 


2 The man who invented dynamit« 

is more generaliy remembered for 
(a) designing the Diesel motor (b 
building the Panama Canal (c) found 
ing the Nobel prizes (d) writing ‘‘Alice 
in Wonderland.” 


22 Mutineers from the British ship 
Bounty founded a colony of great 
interest to anthropologists upon (a 
Long Island (b) Easter Island (c) Pit- 
cairn Island (d) the Isle of Capri. 


23 A small hand tool bearing several 
notches and terminating in a 
sharp-edged steel wheel is used to (a) 
open soft-boiled eggs (b) remove paint 
from woodwork (c) strip insulation 
from electric wires (d) cut glass. 


2 The moon has no (a) water (b) 
gravity (c) sunlight (d) moun- 
tains. 


25 Storage batteries should be re- 
plenished from time to time with 
(a) ammonia water (b) distilled water 
(c) Javelle water (d) carbonated water 
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Here are some of the tools you might 
expect to find in a physics laboratory. 
Try to label the pictures correctly from 
the list below. Answers are on page 119 


radiometer wet cell tuning fork 
galvanometer Wimshurst machine 
dipping needle optical bench 
electroscope spectroscope 
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WILD HERDS oF GIRAFFES IN CENTRAL AFRICA WERE 


‘ NEARLY EXTERMINATED BY THE WORLD WAR! 
THE GROWT NA HEAD : 
ARE por np ie aes \ ane e * BECAUSE THE GALLOPING ANIMALS KEPT WRECKING 
ANIMALS, BUT BONE COVERED WITH HAIRY MILITARY TELEGRAPH LINES, SOLDIERS OF THE BRITISH 
7 






















AND GERMAN COLONIAL ARMIES WERE ORDERED TO 
SHOOT THEM ON SIGHTS SINCE THE WAR, 
STRICT PROTECTION HAS RESTORED THEIR NUMBERS? 


SKIN / MOST GIRAFFES HAVE TWO OF THEM, 
PLUS A POTATOLIKE BUMP ON THE 
FOREHEAD, BUT A SPECIMEN RECENTLY 
DISCOVERED IN UGANDA HAS TWO EXTRA 
HORNLIKE GROWTHS BEHIND ITS EARS / 


BRIGHTLY COLORED 
OBJECTS- ESPECIALLY 
RED ONES-ATTRACT 
HUMMING BIRDS, 
WHICH MISTAKE THEM 
FOR FLOWERS! THE 
TINY BIRDS HAVE 
BEEN KNOWN TO 

INSPECT NECKTIES, HAIR 

RIBBONS, AND EVEN 

SUNBURNED NOSES OR 

RUM BLOSSOMS! 





*> 


Tj 
‘ wn W WW 


NE SPECIES OF PARASITIC FLY HITCH-HIKES 
ON BIRDS UNTIL IT GETS A CHANCE TO TRANSFER 
TO A DEER OR OTHER MAMMAL / “THEN IT BITES 
-F OR CASTS ITS WINGS, AND 
LIVES HAPPILY EVER AFTER J 
























IF YOU EVER CATCH A SEA TURTLE ouT oF 
WATER AND WANT TO KEEP HIM ALIVE, TURN HIM 
OVER ON HIS BACKS THE UNDER SHELL IS SO SOFT 
THAT THE TURTLE’S GREAT WEIGHT COMPRESSES 
THE INTERNAL ORGANS AND SOON CAUSES DEATH! 
UNDER WATER, OF COURSE, ITS DIFFERENT! 


USTWORTHY OBSERVERS CLAIM TO HAVE SEEN THE 
MMON QUAWK, OR BLACK-CROWNED NIGHT HERON, 
‘ROW OUT & BRIGHT LIGHT FROM ITS BREAST TO 
STTRACT FISH J HOWEVER, NO QUALIFIED ORNITHOLOGIST 








a HAS CONFIRMED THIS ASTOUNDING STATEMENT? 
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HANDY TABLE GRILL 


For broiling meats or fish, 
baking, and frying without 
fat, this versatile electric 
grill can be used in the 
kitchen or on the dinner 
table. The tray makes an 
attractive serving platter, 
and the lid will serve as 
a hot plate, as seen below 











TRIPLE TOWEL HOLDER. Spaced 
properly on the kitchen or bathroom 
oom. wall, twin brackets have slots that 
CLIPS grip towels or cloths for fast drying 










MODERN KITCHEN SCALES 


Molded of plastic material in tear- 
drop shape, the scales shown below 
measure pounds and ounces sepa- 
rately on dials seen through windows. 
Weighs up to twenty-five pounds 











BIG-APPLE CANDLES. Suggested by the 
current dance craze, novelty candles are 
molded and colored to represent apples. 
Each candle has an attractive base of metal 
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NOVEL UPHOLSTERY CLEANER 
Dust loosened by wavy ribs on this hard-rubber 
cleaning tool as it is brushed over upholstery is 
attracted by the static electricity generated by 







FOLDING CLOTHES RACK. A man's suit is | 
held meaty on this rack, which folds for storage 
, ‘ as at left. The upper tray is for pocket acces- | 
friction. Collecting in the hollows, the dust is re- sories, while the lower one accommodates a 






moved with a brush as shown in the picture above 
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oe ia ates Sed 
LF-SHARPENING a 
MINCER. Straddling 





L plate with its rub- 
fish ber-toed feet, the de- 
out ce at the right is de- 
trie jned for chopping, 
the srating, or grinding 

er w foods. The moving 

in ade sharpens itself 
ter, 

as 

Ow 

f 
f i NOVEL EGG COOKER. An ingenious tim- 





ing system is employed in the electric egg 
cooker below. For each minute the eggs 
are to cook, a teaspoonful of water is put 
in. At the end of that time, current is shut 
off automatically, and a warning bell rings 





SLICES MEAT IN 
THE CAN. Canned 
meat or fish is cut 
into easily removed 
slices by the spiral 
blade of this knife. 
Inserted inthe open 
can, the tool is re- 
volved for cutting 
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PORTABLE IRONER, Op- 
erated on a table, the elec- 
tric oy above starts and 
foes ® elbow pressure on a 
lever, jeaving hands free. 
lt will even iron a bed sheet 





COFFEE PERCOLATOR 


Coffee is made in various de- 
grees of strength, to suit in- 
dividual taste, in the novel 
family percolator seen below. 
It has a capacity of six cups 
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BEVERAGE TRAY. Slots in the 
rim of this novel serving tray hold 
twenty cigarettes for guests. 
The glass top of the tray 
is removable from the base for 
serving drinks or refreshments 





ee 


DRIPLESS PITCHER. By pressing a lever 
above the handle of a new pitcher, the user 
can cut off that last drop of milk or sirup 
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TTENS HAVE 
SJURING PADS 


At ve pads vulcan- 
z nto the finger 
humb sections of 
th rubber mittens 
» right are use- 
washing dishes, 
sc ng pots and pans, 
anc other tasks about 
me and garden 
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Gus Settles 


a Family Quarrel 


By 
MARTIN BUNN 


T WAS a warm, sunny May after- 
noon. In the little office of the Model 
Garage Joe Clark was busy over his 
ledgers. But outside, his chair tilted 
back against the wall beside the open 
office window, Gus Wilson sat idly 
smoking his pipe. His peaked black 
mechanic’s cap lay on the ground be- 
side him, and he was lazily enjoying the 
tickling sensation on his scalp caused 
by the languid breeze blowing gently 
through his close-cropped gray hair. 

“What I'd like to do,” he said through 
the window to his partner, “is go up to 
the lake and go fishing. And what I 
ought to do is get right back there in 
the shop and finish up that transmis- 
sion job on the Kellys’ old bus. Hey, Joe, 
you old fossil—don’t you ever feel like 
doing anything except just working?” 

A rubber stamp thudded dully on an 
inking pad and banged more sharply 
on the desk as Joe stamped “paid” on 
a bill, and his pen scratched as he wrote 
his initials and the date carefully under 
the stamp. “I’d a darned sight rather 
work here in comfort than sit in a boat 
all day with a million 
bugs biting me, the way 
you got me to do last 
summer,” he answered 
at last. “But if you 
want to go fishing so 
bad, why the heck don’t 
you take tomorrow off, 
and go? Things are sort 
of slow right now. [ll 
be around, of course, and 
Harry’ll be able to take 
care of ‘most any rush 
job that’s likely to come 
in.” 

sus laughed. “Bass 
season doesn’t open for 
two weeks,” he said. “I 
was just talking. But 
d’you know, Joe, you 
hit on just what’s the 
matter with the garage 
business nowadays, when 
you said that Harry 
could take care of any 
job that’s likely to come 
in. Sure he could—Har- 


"It's 


Snodgrass was dancing with rage. 
her fault!" 
always will run for me, but it 
never will run for her. 
something wrong. But what is it?" 


would get my old bean to working full 
speed again. Yes, sir, that’s what I 
need to wake me up!” 

Joe grunted disdainfully. He knew 
the sort of job that his partner was 
wishing for—the sort of job that he 
could fool around with for the better 
part of a half day locating the trouble 
—and then charge the customer fifty 
cents because it took him only a couple 
of minutes to remedy it! 

A shiny new roadster came rolling 
smoothly along the highway, slowed 
iown, and then turned in at the garage. 
As Gus put down his pipe, pulled on his 
cap, and started for the gas pump, he 
saw that the car was driven by a 
middle-aged, pugnacious-looking little 
man who had a youngish and very 
stout woman sitting beside him. To his 
surprise, the driver didn’t pull in at the 
gas pump, but drove right up to the 
office door, where he stopped and cut 
off his engine. 

“This the Model Garage?” he de- 
manded. “You Gus Wilson?” 

“Right both times,” 


Gus assured 


he yelled. "It 


She does 





him, grinning as he approached the ca 

“My name’s Snodgrass,”’ snapped th 
little man. He gave a sideways jerk o: 
his head toward his companion. “That's 
Mrs. Snodgrass.” The stout woma 
smiled constrainedly. Gus noticed tha 
her face was flushed and that the ligh 
of recent battle lingered in her blu 
eyes. “They tell me that you’re a rea! 
trouble-shooter,’” went on the litt! 
man, “a regular J. Edgar Hoover whe: 
it comes to tracking down grief in 
motor.” 

“Oh, I wouldn’t say that,” Gus bs 
gan modestly. “But sometimes I? 
able to—”’ 

“All right!” interrupted Snodgrass. 
“Well, see if you can find out what 
the matter with this car. The devil’s in 
it—or in my wife. Open up the hood. 
Gus opened it. The little man turned 
the ignition switch and stepped on the 
starter. The engine purred as creamily 
as a radio crooner’s voice. ‘What 
about that?’’ demanded the little man 

“What about what?” Gus asked. 
“There’s nothing wrong with that 
engine—never heard one run more 
smoothly.” 

Snodgrass switched off the engine 
and hopped out of the car. “New you 
do it!” he ordered his wife. Her face 
redder than ever, she moved over into 
the driver’s seat, switched on the 
engine, and stepped on the starter. 
Nothing happened. She tried again and 
again, an expression of mingled amaze- 
ment and disgust on her face. 

Snodgrass was dancing with rage as 
he pointed an accusing forefinger at 
her. “It’s her fault!” he yelled. “Just 
what I’ve been telling her. It always 
will run for me, but it never will run 
for her. She does something wrong. 
But what the devil is it?” 

Gus opened (Continued on page 126) 











































ry or any other compe- 
tent motor mechanic. 









That’s the trouble—one 








repair job is getting to 
be too much like all the 
rest of them to suit me. 
What I'd like would bea 
good, old-fashioned brain- 
teaser—something that 
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for the lighthouse doorway. 

Flagstones about 1 in. thick 
are broken into small pieces 
about 1% in. wide and from 
2 to 3 in. long. The mortar is 
three parts sharp sand and 
one part Portland cement, 
mixed rather dry. Set the 
form on the center of the 
base and, starting at one side 
of the doorway, lay a thin 
layer of cement right around 
the form. Set the stones in 
this and proceed in the same 
way to the top of the form. 
Small iron bars (nails with 
heads sawed off) may be set 
into the windows. Raking the 
cement from the cracks im- 
proves the appearance. 

The top is cast from ce- 
ment inatin lid 1% in. thick 
and 12 in. in diameter, and 
has a \%-in. hole in the cen- 
ter. A piece of %-in. thick 
pine is set into the top to 
—. 6 i hold the socket, and its shape 
‘ = Broken bits of flagstone are laid in mortar and size will depend on the 


\ Pee _ around a tapered sheet-metal form 30 in. high opening in the bottom of the 
\ Oe te lantern. The socket should 
fit snugly into a hole in the 


center of the pine block. A 


Lys ra 
un flasher plug is screwed into 
ng. the socket, and then the bulb 
is inserted. 
6) The lantern may be picked 
up in most electrical shops 
FLASHES ON AND OFF AT NIGHT where fixtures are made and 
assembled, and preferably it 
should be one in which red 
RNAMENTAL by day and_ the edges about % in. and rivet. Cut and green panes may be installed. Pull 
doubly effective at night, this rectangular openings 4 by 4% in. on _ the lead cable through the hole in the 
miniature lighthouse is an at- opposite sides for windows. In the base, base and connect the wires to the 
tractive garden feature. cut an arched opening about 5 in. high socket.—ALAN BURTON. 
The materials: A metal lan- 
tern of appropriate shape, with- 
socket; three red girders 
ym a toy construction set, or 
7 something else suitable for a 
ruard rail; one small flame- 
ipe electric bulb; one all- 
rubber pigtail socket; broken 
bs flagstones and Portland ce- 
ment; one sheet of galvanized 
iron, 30 in. long by 20 in. at 
end and 24 in. at the other; 
‘ficient lead-covered cable to 
‘ch underground to the 
house lighting circuit, and a 
. flasher plug. 
he base is made from a 
stone about 2 in. thick, 
ed with a cold chisel to 
1 a rough circle about 20 
in. in diameter. With a star 
dy make a \%-in. hole in the 
center, 
e inner form is a sheet- 
il column (open at both 
e , 30 in. long with a di- 
er of 6 in. at the top and 
‘ in. at the base. Overlap 
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Colonial Charm and Utility Combined in an 


EASILY BUILT 


Hutch Table 


By W. W. WHEATLY 


The table forms an 
attractive piece for 
living room, game 
room, or sun porch 

















Tip back the top, and the table is transformed into a comfortable 
high-backed Colonial settle. The seat lifts to reveal a storage box 











HIS hutch table recommends itself 

to the modern mode of living because 

of its versatility. Few single pieces 

of furniture have so many uses, or 
look as well in their varied réles. When it is used as 
a bench, the wing cleats give it the charm of a Co- 
lonial settle; and as a table, it will seat four persons 
comfortably. The commodious box or hutch is a 
convenient place to tuck away toys, magazines, or 
extra linen. When a drawing table is needed, the 
top may be tilted at an angle. 

Either hardwood or a good quality softwood such as 
Douglas fir is suitable. When gluing up the top, drill 
dowel holes 1'2 in. from either end and space the 
others 11'2 in. apart. Saw out the top wing cleats 
and drill the holes as shown. With the top still in 
the bar clamps, hold the wing cleats in place with 
hand screws and fasten them to the top with screws. 

Run a slight bevel inside and outside the two edges 
of the butted joints of the end pieces to form a V. 
Screw the seat cleats and bottom cleats in place on 
the inside of the end pieces. Mark off the pattern at 
the top and bottom of the end pieces and saw out. 
Then saw the end cleats to the pattern, screw them 
in place on the end pieces, and bore the holes as 
shown through both cleats and end pieces. 

Screw the bottom cleats on the inside of the front 
and back panels, and fasten the panels to the end 
pieces by screwing them up to the cleats and with 
screws through the end pieces into the panels. Put 
in the bottom boards and fasten with %-in. brads. 
Screw the back band (hinge strip) in place, and fas- 
ten the hinges to it and to the box cover, thus finish- 
ing the seat. 

Add the final touches by applying an oil stain of 
suitable color and a simple rubbed-wax finish to all 
the ‘woodwork, not forgetting the underside of the 
table top. 

Making the seat cushion and back pad is a job of 
simple sewing. The first and most important re- 
quirement is to finish all seams on one side before 
beginning those on the other side. 

The boxed cushion cover is made with French 
seams, which show on the outside like a welt. To 
make a French seam, cut the upholstery fabric in 
pieces the size specified, baste all the right faces to- 
gether and stitch, but leave one end seam open for 
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While the glued-up 
top is still in the 
bar clamps, the 
wing cleats are 
screwed in place 












The pad is at- 
tached to the 
seat back with 
fancy tacks. A 
tape measure 
and rule are 
used to make 
certain it is 
properly placed 
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LIST OF MATERIALS 





= 
< 


Description 
Ends* 
End cleats* 
Seat cleats 
Bottom end cleats 
Bottom panel cleats 
Bottom boards 
Seat back band 
(hinge strip) 
Seat (hinged box 
cover ) 
Front and back panels 
Table top 
Table top 
Hardwood dowels 


Te = hin OO 


w 

















for top 
Top wing cleats 
Hardwood dowel 

hinge pins* 1! 


All dimensions are given in inches and are 
sizes. For parts marked with an asterisk (* 
tall or pattern, 


rews: 42—2-in. No. 7 and 48—1'%-in. No. 6 
ead bright wood screws. Hinges: 1 pr. 3-in. 
t-pin butts with 1l-in. screws. 1 box round- 
upholsterer’s tacks. Upholstery fabric: 2 
7 by 50 in.; 2 pc. 4 by S50 in.; 
+ by 17 in.; 1 pe. 24 by 40 in. 
1 pe. 24 by 40 in.; 1 pe. 
50 in. Batting: 1 light wool 
5 lb. kapok or silk floss. 

















‘the wool "bat," 
seat pad are to- 
te stitched by machine 


inserting the cushion. Next, press with damp cloth, turn and 
baste the seams on the right side, and stitch. Press again. 
The boxed cover is now ready for the cushion. 

To make the cushion, sew up the length of muslin or tick- 
ing, fill with kapok or silk floss, close the opening left for 
stuffing, and finish the squared corners as illustrated. Insert 


in the cover, and finish. 


For the back pad, cut (do not fold) the wool “bat” in 











PIN 
ic 8) 


| 
TT HINGE: | HINGED SEAT 
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At 
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-Yo" BOTTOM BOARD 








A Front View (44 Table) 























TABLE TOP 























SEAT AND COMPARTMENT 











Front View (In Use ar Seat) 





























BOTTOM 
CLEATS 
3/4" {"— -2iR 


i 4 
+ 











a 16" sil 
Section Through 4-4 
2" SQUARES, 


Pattern for End Cleats 
TOP OF PATTERN IS USED 
TO LAY OFF DESIGN 
FOR TOP OF | 
END PIECES 


END CLEATS SCREWED 
TO OUTSIDE OF 
END PIECES 


“6 DIA 
o 
—) 4a 





! Dowel Hinge Pin 
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. pieces slightly smaller than 
the muslin backing, place 
one atop the other, and 
baste together with long 
stitches, using an _ uphol- 
sterer’s needle and heavy 
thread. Place the wool bat- 
ting on the muslin back so 
that it is even all around, 
and carefully cover with the 
upholstery material. Finish 
as shown. 

When applying this pad 
to the seat back, it is placed 
10 in. down from the top of 
the seat back and at equal 
distances from either end. 
Use a tape measure for 
placing the tacks on 2-in. 
centers, and a rule for keep- 
ing the pad straight with 
the top of the seat back. 
Begin at the top center and 
work to either end; next 
tack along the bottom, be- 
ing careful to keep the pad 
snugly against the wood. 
Finish by tacking along the 
ends. 


Working drawings of the hutch 
table. Note that the top may 
be tilted whenever necessary 
to serve as a drafting board 











Two horses take little more 
space than one when notin use. 
Right, a board can be sawed 
close to the support without 
danger of cutting into the leg 


Sawhorses with Three Legs 









ye 





NEST TOGETHER COMPACTLY 


THREE-LEGGED sawhorses constructed 
as shown above have the advantage of 
nesting closely together so they can be 
stored in a small space. In addition, 
sawing can be done close to the hori- 
zontal support at the end where there 
is only one leg without any danger of 
cutting into that leg. A third feature 
lies in the fact that the three legs will 
rest solidly on any surface. 





Shoe-Shining Bracket 


INSTEAD of using the cellar stair 
treads, a kitchen chair, the porch rail- 
ing, or some other unhandy place for 
shining your shoes, make a permanent 
stand from a heavy iron shelf bracket. 
Fasten it to the stringer of the cellar 
stairs or in some other out-of-the-way 
place where no one will bump into it. 
Use heavy 1%4-in. wood screws. 


AMATEUR craftsmen and model mak- 
ers should be on the alert to obtain 
neat, convenient containers for small 
nails, screws, and other hardware. Va- 
rious discarded articles intended for 
other purposes can be pressed into this 
service, as, for example, an unused 


70 


Old Poker-Chip Rack Holds Hardware 


The double legs are made in the usual 
way, with a crosspiece to strengthen 
them and a brace from the top down to 
the crosspiece. The single leg is notched 
so that the horizontal piece can be set 
into it. This makes a joint that will 
stand up under heavy weights and 
hammering. All parts should be of oak 
or other hardwood, fastened with 
screws.—BROOKS HILL. 





Window Sills Protectec 
with Plate Glass 


WHEN flowerpots are placed on insice 
window sills, or window stools as they 
are called by carpenters, the finish often 
becomes badly marked because of 
spilled water. Pieces of salvaged plate 
glass, cut to fit the sill and used as 
shown below, give perfect protection 
and look well.—R. O. L. 








A piece of scrap plate glass is cut to fit 
the window sill. This protects the finish 


Old Axle Used as Power Take-off Drive 


STATIONARY machines may be inex- 
pensively equipped to be operated by 
the power take-offs of tractors by use 
of discarded auto parts. 

The belt-power stationary baler illus- 
trated, for example, has been changed 
into a power take-off drive by use of an 
old auto axle. The differential was 





A belt-power stationary baler operated by the power take-off 
of a tractor by means of a drive made from an old auto axle 


poker-chip rack. Bottles 
to fit whatever type of 
nolder you get can usually 
be purchased at a drug 
store, where bottles of 
many heights and diame- 
ters are available.—C. H. 











locked by welding, the torque tube and 
shaft were cut off, a pulley fitted, and 
the belt applied. The baler may now 
be operated as it is drawn through the 
field or wunile stationary at the barn or 
stack without any lost time in “lining 
up” and backing into the belt. The 
baler may also be operated in a more 
limited space than 
was before possible 
and can be moved 
instantly whenever 
necessary. 

This drive may be 
adapted to other sta- 
tionary machines 
with equally advan- 
tageous results.— 
STANLEY RUSSELL. 
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UNIQUE 


é Sleeve Method 
of Wood Turning 


OPENS NEW FIELD FOR CRAFTSMEN 



















When the built-up 
piece is turned, 
the cuts reveal a 
contrasting wood 


—}- es 46 + 


ew — — 





Gluing one of the sleeve 
blocks to the core, which 
has been turned to a cyl- 


OODS of different colors cies Gk ix in ke 


may be combined by gluing 
pieces in various ways, but 
one of the most novel meth- 





To insure a true cylinder, 









it is for building up the stock is shown the tool is held between sue. 
sh in the accompanying illustrations. It is two strips of wood, which 
simple enough so that even the be- slide along the tool rest 
ginner will encounter no great difficulty 
in producing excellent work. 
All that is necessary is to glue sev- 
eral wooden sleeves of graduated size, 
and each over the next smaller one, to form 
ind 1 cylinder from which the article is 
po finally turned to its finished shape. As 
layer is cut through, the next one 
\ OF eals a different wood, so the artistic 
ing sibilities are unlimited. 
The * : ‘ 
The cylinder is assembled upon a 
_ den centerpiece, which should pref- 
han : A . 
ible ibly be made from one of the strong- 
al woods. This is turned to the same 
tee for its entire length. The cutting 
| | is best clamped between two blocks 
site vood, which are fastened together ae . 
p be bolts and wing nuts. If the tool The finished turning 
sta- ; . for a furniture bench 
my is adjusted parallel with the work 
the tool and the blocks are moved Testing the fit of a second sleeve to be glued on the 
anil g it, a perfect cylinder can be ‘ first. As many sleeves may be added as needed. This 
B. ed. gives the finished piece the effect of being inlaid 
L. 


he block from which the first sleeve 
is to be formed is drilled 
through its center for 
its entire length. The 
rpiece is finish 
ed and then sanded 
the drilled block 
slip onto it easily 
Dut not loosely. Sand- 
f this type is best 
nplished by fold- 
full-length sheet 
ndpaper around a 
straight block of 
This will remove 
an inevenness. 
Now the first (Con- 


In the case of the small bench leg, two squared-up 
blocks are glued on as shown below, and are adjusted 
by resting them on strips of wood on a true surface 


After each rail block has been drilled, it is slipped 
over the end of the core and trimmed square on the 
d on page 97) » saw. This square end is a guide for the other cuts 
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Combination Screen Door 
Keeps Kitchen Cooler 


* THE warmer sections of the country where 









a screen door is all that is required at the kitch- 

en entrance from early spring to late fall, it is 
a simple matter to alter an ordinary kitchen door 
of the type illustrated so that it becomes, in ef- 
fect, a screen door during the summer and a reg- 
ular door during the winter. If greater security 
from intrusion is required when no one is at 
home, the glass panel can be used on the inside 
and fastened with catches or small door bolts. 

Remove the glass and saw down through two 
panels as shown; then smooth the edges of the 
opening with plane and sandpaper. Construct a 
screen frame of light material in any way desired. 
Perhaps the quickest and simplest way is to miter 
the corners and join them with corrugated fas- 
teners. If fasteners are used, be sure the frame 
is laid on a perfectly flat surface, such as a clean 
garage floor or driveway, when driving them 
home. After the screen wire has been tacked on, 
the frame is secured in the opening with counter- 
sunk screws. 

The screen is left permanently in place, and a 
removable storm panel is made for use in the 
winter or during wind and rain storms. The out- 
side members of this frame are % by 
11% in., but it is better to have the center 










$$$ 













































The glass is removed and two panels 
are sawed out of the door, if it is 
of the type shown above. Left, the 
finished door with screen in place 

















rail somewhat wider. The parts are DSteners 
rabbeted 4% in. deep for the plywood  "“ODMITER 
panel and the pane of glass, and the <= 3 
latter is puttied in tightly after being 7 3} 
set in the rabbet. This frame is held at pM | SCREEN FRAME 
the bottom by a batten and at the top 4 RASSET* i 7p" * 119" 
with two door buttons.—HI SIBLEY. 

Blackboard Benind Bench 

















Used for Shop Sketches 


ON THE wall of my shop, directly be- 
hind my bench lathe, I have a 4-ft. 





COUNTERSUN 8 
SCREWS 














square piece of wall board, painted with The gloss frame is mode es ot the BATTEN 
blackboard paint. On this I can quick- left, the screen as at the right 
ly chalk a rough design, note impor- Above, section showing frames i 








tant measurements, or attach drawings 
with thumb tacks.—M. L. FULLER, 











in place and detail of the screen intreattneteeatiinaer 


Handy Desk Pencil Holder and Paper Weight 
Made from Old Auto Distributor Cap 


A DISCARDED automobile distributor 
cap makes a practical combination pa- 
per weight and pencil holder. The 
smooth rim of the hard compositien cap 
slides easily over papers as they are 
slipped under or drawn from beneath 
it; and the pencils, held vertical by the 
ignition-wire sockets, are conveniently 
spaced and always handy. A suitable 
cap may be obtained for the asking or 
a nominal price at almost any automo- 
bile repair shop. 

Although such a cap is usually heavy 
enough in itself to serve as a paper 
weight, it can, if necessary, be partly 
filled with plaster of Paris to increase 
the weight. The cap should not be en- 
tirely filled because the plaster might 
rub off on the papers held down by the 
paper weight. For extra weight, imbed 
shot in the plaster.—E. L. B. 






The lower portion of the 
distributor cap may be 
partly filled with plaster 
to add weight. At right, 
how the pencils are held 
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Attic Ventilating Fan 


| / AIRS HOUSE __ 
Vi QUICKLY 
AFTER 
HOT 
SUMMER 
DAYS 









GALL“ BEARING 
THRUST GEARING 




























PLYWOOD 













An old auto-engine fan, installed as at the left, 
is turned on in the early evening to draw out the 
superheated air from the attic, as shown above 





—! 






é noise factor as well as the air capacity. 
Probably most home workers will use 

B y > ® BR | we D a 1,750-r.p.m. motor; in fact, a shop 
motor that is not in great demand dur- 

ing the summer months might be used. 

N SUMMER, the average attic is a cient to change the air in the entire A large, multibladed fan, unless it is of 
storehouse of heat. It may be thirty house completely at least twenty times’ the latest noiseless type, will make 
) or forty degrees hotter than the re- an hour. The minimum motor rating is some noise when operated at high 
mainder of the house. This heat pen- 1% h.p. The unit shown uses a 1/6-h.p. speed. It is suggested that a four- or 
etrates through the ceiling of the rooms motor operating at 1,140 r.p.m. The _ six-blade fan 16 or 18 in. in diameter be 
elow and often makes the sleeping and fan blade assembly is 2014 in. in diam- used with a 4-h.p., 1,750-r.p.m. motor. 
iving quarters almost unbearablywarm.- eter, and is the engine fan of a well- If a 1,140-r.p.m motor is available, it 
i ven after the sun goes down, it takes known make of automobile. It was _ will be possible to swing a larger diam- 
ours for natural ventilation to cool the purchased from an auto junk yard for’ eter fan with less noise and the same 




















_- rooms. one dollar. The installation was made _ air delivery. 
It doesn’t require an expensive air- in the attic of a medium-size, seven- It will probably be necessary to alter 
mditioning plant to correct this con- room house and produces an estimated the fan hub to fit the motor shaft. If 
tion. All that is necessary is to install thirty complete air changes an hour. equipment is not available, a machine 
i attic fan to force the superheated air When the builder is selecting the mo-_ shop will make the alterations for a 


ut and suck in, through the open win-_ tor and fan, he should consider the nominal sum. (Continued on page 113) 
ws of the remainder of the house, the 
ler outside air. 











































tor By operating the fan from early eve- “uae . 
Da- e until time to retire the average  CUtter for Slitting Roll Wrapping Paper 
Phe edroom will become cool enough for 
"ap fortable sleeping during most sum- MADE in a few minutes from a 
are mer nights. When the weather is excep- 3-in. piece of 1-in. band iron, with 
ath tionally hot, it may be found desirable the aid of a flat file and a pair of 
the run the fan all night. In the warmer tin snips, the cutter illustrated is 
tly tions of the South, attic fans are op- hooked on the shearing blade of a 
ble ted twenty-four hours a day to get wrapping-paper holder of the ordi- 
or the cooling effects of the circulating air. nary commercial type. It may then 
no- he cost of a commercial attic-fan be moved along the blade for cut- 
allation might be somewhat of a ting various widths of paper, thus 
avy ck to the amateur craftsman who is saving the waste that Pate te when 
per {imiliar with motor-powered equipment, wider paper than needed is used 
‘tly the attic fan to be described can be for small parcels. Another use for 
ase constructed for much less. Although the device is when long, narrow 
en- iay not have all the features of the strips have to be prepared for win- 
ght ) rchased unit, it will certainly pay the dow or counter decoration. All that 
a ) \ider valuable dividends in summer is necessary is to hook one or more 
pe ( ifort. 







cutters of the same type to the 


he fan should have a capacity suffi- sheering blade.—CHARLES M. RICE. 
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CING YACHT 


IMPLICITY of construction and extraordinary speed are 
the features of this sailing model. Boys can build the hu'l 
without difficulty; in fact, twenty-three have already done 
so under the direction of Perry L. Schneider, a shopworx 
teacher in Brooklyn, N. Y. 
It was with a homemade yacht of this design that my son wo: 
the 1936 championship of Greater New York in Class 6 for con- 
structed models up to 30 in. Identical models have also been 
winners in a number of other contests. 
The model is a V-bottom skipjack, Marconi-rigged sloop, with 
a 29-in. long hull and a beam of 7 in. All the usual difficulty of 
carving and gouging out the hull from a glued-up block of wood 
has been avoided by a unique method of built-up construction. 
The keel and stem are in one piece, and the two side planks are 
lapped at the stem to form a watertight joint. The automatic 
steering device also has been greatly simplified. 
First, lay out a working board % by 8 by 31 in., as shown. Cut | 
mold block 1 and wedge block 2 to shape and join temporarily 
with two screws so that the notches cut for the keel fit opposite 
each other. Cut keel and stem in one piece, then bevel as shown, 
and drill hole at F. Place on working board so bow end of keel 
is at A and stern side of mold block on line BC. Apply glue to 
keel at A and F, to mold block at BC, and to stern block at DL. 
Allow to set overnight. , 
Clamp side planks together and shape so they are exactly alike { 
in outline. Fasten piece 5 at D with two screws, bend around the 
double blocks, and fasten to stem with two screws, one near deck 
and the other near chine. Cut off end at A in a plane with oppo- 











































as 
WEDGE 
BLOCK 4 { 
A V-bottom skipjack, Marconi- > a F = 
rigged sloop. The hull length a e a - US ' 
is 29 in.; beam, 7 in. Built- 
up construction is used to i 
pid all carving and gouging - 16» 
e fe f MOLD 
t. ial full Ji-—- #-—+— ——*+|'o BLOCK ( 
planks are caretully aS 154 WEDGE 
ore being attached a L BLOCK \ 
= 31" BOARD ————*4 


and stern. Later 
block is discarded 





WORKING 










How frame is set up. To give a 
natural sheer curve to the side 
planks, a '/4-in. thick stick can 
be placed across the working 
board under the wedge block 2 





+ PLANE LEVEL + 
+ > + . + ; + + . > . . . + — — - + . + + ‘ + + + + - . 7 TH 
BEVEL CHINE = VEDGE £ MOI CK | DECK BEAM 
AFTER FRAME +—++ . 
1S COMPLETED 
“ae: Lh 





te. mae OS 


ASSEMBLY 


| DOES NOT TOUCH 
clohmael mea 


ee ee 


Ss : 
BRASS SCREW 6 


Ss ane 

~ PLAN FOR 7 | 

SIDE PLANKS = ot 

(5 and 6)->-+-+-+-1-] 
+ > —_ 4. . . 
+++ 4 1 + ie Bes ES ee } oe ttt tet ooo) Y¥ SQUARES 

| . 7% | | ee 

details of the assembly 
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Patterns for the combination keel and stem, the wedge, mold, and stern blocks, and the topside planks: and two 
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Won a Championship 


e side of keel. Fasten piece 6 at E, Attach cross beam in front of rudder’ push drill with No. 2 drill, and make 
nd around the double blocks to stem tube with a screw through center of the holes 1% in. apart. Cut toothpicks 
A outside of piece 5. Trim to make a_ deck beam and with toothpicks wedged to proper length and thickness, dip in 
tight fit, fasten 6 to stem with two through the side planks. Insert a beam __ shellac, and, starting at the center, 
screws, then fasten 5 to 6 with two 9% in. from bow between keel and deck hammer them into the holes. Trim off 
screws. Always drill holes before in- beam, and in front of this attach an- flush and sandpaper. 
serting screws. Fasten stern block to other cross beam. Apply wood compo- After the plank is properly attached, 
keel with screw at F. sition around rudder tube at keel to cut it flush with side of boat and off 
To remove frame from board, take prevent any water from leaking into’ center along (Continued on page 103) 
it screws holding wedge block to mold _ the hull. 
block and with a thin hack-saw blade, Attach coarse sandpaper to a 6- 
saw away the glued parts at A and DE. in. block of wood. Starting at bow, 
Drill a 4%-in. hole through keel ver- with one end of block resting on 
tical to deck 714 in. from stern, and on keel and other end on side plank, 
inside of keel drill a 4-in. hole 4% in. finish edges parallel on an even 
leep for rudder-stock tube. Fit deck curve from bow to stern. Cut bot- 
beam into notches in stem piece, wedge tom plywood planks to approxi- 
block, and stern block, and fasten with mate shape, apply thin layer of 
screws. Drill a 4-in. hole in line with boat-seam compound to edges of 
hole in keel and insert the rudder-stock | side plank, and bind one of the bot- 
tube in place. tom planks to frame at bow and 
Mark points on center of deck beam _ stern with wire. Hold a 75- 
at crossbeam sections and measure to’ watt lamp inside hull to see 
outside edge of the two side planks; where to drill holes for 
then force these planks to either side toothpicks used to attach 
as necessary so that both outside edges bottom plank to side and 
are equidistant from deck beam. keel. Use an automatic hand 











































Unusually speedy as the 
boat is, the construction 
is of a simple type, well 









adapted to the beginner 
By BERNARD FISCHLER 












Sketch showing the bow- 
sprit with holes for 
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REET-IRON shifting mast, and the 
FIN 






automatic steering de- 
vice. Below, how mold 
for lead keel is made 
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TWO HALVES 
OF PLASTER MOLD 
HELO TOGETHER 

WITH WIRES 
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Fish-Bowl Funnies anc |! 





Painting the water-filled bowl with a mirror set up to show how the work 
will appear from the front. Fairy-tale scenes are especially appropriate 


BY PAINTING various scenes, odd pic- 
tures, or comics on one-half the outside 
surface of small, spherical-shaped fish 
aquariums in the manner illustrated, 
many beautiful or weird effects may be 
obtained without special artistic skill. 
3ecause of the spherical shape of the 
bowl, the pictures appear to have a 
third dimension, and any distortion that 
may be present when the picture is not 
viewed from its focal point, seems to 
enhance, rather than detract from, the 
completed view. 

Several small brushes, some quick- 
drying varnish, and a few tubes of reg- 
ular artists’ oil colors or quick-drying 
enamels are the only materials re- 
quired. 

First, fill the bowl with water and ar- 























range it with a mirror behind, as shown. 
The water has a tendency to enlarge 
the actual painting, and as the work 
progresses, the magnified results are 
constantly viewed in the mirror. 

If the picture is to be a simple land- 
scape or something of that type, paint 
the objects that appear in the fore- 
ground first, and work by stages to the 
background, allowing sufficient time for 
each object to dry before painting the 
part immediately behind it. The sky, of 
course, is painted last. Beautiful cloud 
effects are created by brushing through 
the sky paint while still wet with white 
and shades of gray. After the picture 
is thoroughly dry, it should be given a 
coat of some light shade of opaque 
paint, preferably cream. 


When viewed 





through the 
weter, all the 
scenes appec: 
gretesquely 
magnified and 
have a third- 
dimensional 
aspect. The 
dwarfs, for 
example, look 
to be right 
inside the bow! 


An unlimited number of pictures can 
be adapted to this type of work. An- 
other unusual effect can be gained by 
painting small castles and leaving the 
windows clear. After the picture is 
dry, small pieces of bright foil are glued 
over the windows.—ARCHIE HANSEN. 


Costume Brooches Cut from Sheet Copper in Shape of Oak Leaves 


AN OAK-LEAF brooch cut from sheet 
copper and oxidized to a deep, rich 
brown makes an attractive piece of 
costume jewelry. The color closely re- 
sembles the natural russet of a real oak 
leaf in late autumn. Each brooch may 
be individualized by using a different 
leaf. 

The metal should be soft sheet cop- 
per of approximately No. 18 gauge. 
Trace the leaf on the copper with a 
lead pencil, and cut it out in the rough 
with a pair of tin snips. 
Finish the design accu- 
rately with files and fine 
emery cloth. If you have 
a jeweler’s saw, you may 
prefer to saw out the de- 
sign, in which case very 
little filing will be nec- 
essary. 

The veining lines are 
first marked with a lead 
pencil, then indented with 
a blunt cold chisel, or 
any tool, such as a screw 
driver, that has first been 
filed or ground to pro- 
duce the desired effect. 

After the design has 
been finished, the metal 


should be planished with a smooth, flat-faced 


hammer in order to harden the soft metal. The 
metal should then be thoroughly cleaned with a 
household scouring powder, and finally with 
soap and water. To oxidize it, lay the design, 
face up, on a hot metal surface, such as the top 
of a cooking stove, and heat it just long enough 
to cause the copper to take on the desired russet 
color. When cool, polish the metal with a cloth, 
and coat the face with clear lacquer or thin 
varnish. The fastening device may be taken 
from a discarded brooch.—GEORGE A. SMITH. 
















Left, two patterns. 
Extreme left, fil- 
ing the cut edges. 
Above, one of the 
finished brooches 
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I.0YS are more likely to hang their 
coats up neatly if they have their own 


coat racks, and this one was designed 


especially to appeal to them. 
Vhite pine and poplar are 


good woods to use because 
they are easy to work and, 
take paint well. The four 
identical figures of Indian 


boys require one piece % by 
8 by 30 in. Trace the design 
on this after making a full- 
size drawing on a sheet of 
paper 7 by 7% in., divided 
into 44-in. squares. Saw out 
the figures, then turn over 
the sheet of paper containing 
the full-size drawing and trace 
the design on the reverse side 
of each cut-out part. 

The upright, 3 ft. 10% in. 
long, is 24% in. square for 1214 
in. at the lower end. It then 
tapers to 2% in. square at 
the top. A block % by 2% 
by 21% in. is nailed to the top 
of the upright. 

For the base, two pieces %4 
by 2's by 17% in. are needed. 
They are assembled with a 
cross-lap joint as shown. The 
four feet, each % by 2% by 
3 in., are then nailed in place, 
and the base is fastened to 
the upright from below with 
two large wood screws. 

The four Indian figures are 
nailed to the cross bars from 
the bottom, and a long, thin 
brad is driven at a downward 





The ‘amp is really a ceiling fixture 
with a white glass globe. The porce- 


disk which fits 
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cket is screwed to a plywood 
inside the fixture 
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angle through the top of each 
headdress into the upright. 


Sandpaper the whole thor- 


oughly, rounding the corners 
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slightly, and fill all 
nail holes. Paint 
the upright any 
color suitable for 
the room in which 
the coat rack is to 
stand. 

Color the boys 


J brown and the 

1G shadows black. The 
feathers are white 
with black tips; the 
fur, white. The base 
or quill ends of the 


feathers are _ red 
with a yellow spot 


and light and 


yellow edges. 
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Other Craftwork Ideas 


Coat Rack Decorated with Indian Drummer Boys 

















Drummer-boy design on squares for easy enlargement 


below. The brow band is 
white with a design in red 
dark blue. 
The belt has green edges 
and a blue and red design, 
and the breech clout looped 
over the belt is red with 


Moccasins have a brown 
ies sole, then a strip of white 


The assembled coat rack, 
end views of feet, and base members 


with a blue design. Over the instep is 
a red and yellow striped design, and 
the cuff is tan with a red edge. The 
drumstick has a green handle and a 
red ball. The center of the drum is 
black, next there is a broad yellow ring, 
and the outer rim is red. 

When the paint is thoroughly dry, 
give the whole project a coat of trans- 
parent varnish.—GRAY WOLF. 


— ae eae 


a SS Malt 


CROSS-LAP_» 


. 2” JOINT SS 


side and 
SE Detail of Base 











Novel Radio Lamp Looks Like Planet Saturn 


RESEMBLING the planet Saturn, this 
lamp provides an unusual and attrac- 
tive bit of illumination for radio cabi- 
net or center table. 


The globe is a so-called 3% 


by 6-in. 


white glass ball, which you can get at 
an electrical supply shop, together with 
a brass ceiling fixture and an ordinary 


porcelain socket. 


Screw the latter to 


the center of a plywood disk fitting 
snugly into the base of the ceiling fix- 

























The metal ring, cut to fit the 
globe, is rubbed to a satin fin- 
ish with medium-grade steel wool 


ture, which is used in an inverted posi- 
tion. In order to provide the markings 
seen on most planets when they are 
viewed through a telescope, a large 
sheet of white tissue paper may be 
slightly crumpled and thrust inside the 
glass ball. A plain frosted bulb of 
about 30 watts is recommended, al- 
though the lamp makes an effective 
night light with a 714-watt bulb. 

The Saturn “ring” is a disk of brass, 
aluminum, or stain- 
less steel, of 10-in. 
diameter and with a 
57%-in. disk cut from 
the center. Least ex- 
pensive to use is the 
bottom of a ten-cent 
aluminum cake pan. 
The “ring” is most 
ornamental when in 
a slightly tilted po- 
sition, but if desired, 
it can be moved 
about like any small 
shade that springs 
over the light bulb. 
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Many New Workshops 


BY GUILD CLUBS 


STARTED 


Equipment in the workshop of 
the Staley Handicraft Club, 
Decatur, Ill., is on casters so 
that it can be moved about 




















By means of mass production, the Lakeside 
Homeworkshop Club of Muskegon, Mich., was 
able to build 750 animal toys and pushmobiles. 
These were turned over to the Goodfellows Club 
for distribution among the city's underprivileged 
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NE in every four clubs 
affiliated with the 
National Homework- 
shop Guild now has 

its own workshop. Two years 

ago there was hardly a club 
shop in the country. Almost 
overnight they have sprung up 

an answer to a keenly felt 
need for a central meeting 
place where processes could 
be adequately demonstrated, 
where members could work 
together on group projects, 
and where all could share the 
use of a wide variety of tools. 

This healthy growth prom- 
ises to continue steadily. Sec- 
retaries of clubs that have 

















shops report that there is a great in- 
crease in interest. Many members, hav- 
ing learned how to use power equip- 
ment, are now installing machines in 
their own home workshops. Of course, 
some club shops are small, but in every 
case the members plan to add to the 
equipment. 

Approximately $350,000 was _ spent 
by Guild members for new tools and 
supplies during 1937. Since only a 
small percentage of the home work- 
shop enthusiasts who read POFULAR 
SCIENCE MONTHLY belong to Guild 
clubs, the total amount spent by all 
readers must have run into millions. 

In 1936 the average club had 23 
members; in 1937, 25 members. The 
average age of the members is 32 years. 
Nearly three quarters of the clubs have 
libraries containing magazines, books, 
and plans. 

Annual club reports show that fifty- 
four percent of the clubs have received 
cooperation from hardware dealers in 
the form of (Continued on page 98) 





listed below. 


sociation, Chicago, Ill. 


shop Club, Neenah, Wisc. 


shop Club. 





WHAT CLUBS ARE DOING TO AID THEIR COMMUNITIES 


G UILD clubs are always will- 
ing to extend a helping 
hand in their communities and 
during the past twelve months 
have undertaken many unusual 
activities. A few of them are 


Gave picnic for crippled chil- 
dren—Lambert Homecraft As- 


Repaired furniture for per- 
sons who could not afford new 
pieces—Hardwood Homework- 


Sponsored a junior hobby 
club—Buffalo (N.Y.) Homework- 


Made game tables for local 


Y.M.C.A.—Oneonta 
Homeworkshop Club. 
Conducted annual auction of 
articles made by members to 
raise money for clothing for 
poor children—Jacksonville 
(Fla.}) Homeworkshop Club. 

Built hat-and-coat racks for 
rural schools—Mandan (N. Dak.) 
Handicraft Club. 

Made bookcases for local 
library—Wood-Ridge (N.J.} 
Homeworkshop Club. 

Sponsored Boy Scout troops 
—Brookhaven Homeworkshop 
Club, Chester, Pa., and Do- 
mestic and Juvenile Court Of- 


ficers' Club, Toledo, Ohio. 


(N.Y.) 
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OU can pose as an amateur 
snake charmer and give your 
friends some unexpected thrills 
by making a snake of braided 
leather as shown in the accompanying 
illustrations. Coiled as if about to 
strike, it is surprisingly realistic, and 
its novelty always evokes admiration 
for your ingenuity and leather crafts- 
manship. The work itself is not diffi- 
cult, once the method is understood. 

Soft, pliable leather is the most prac- 
tical for this purpose. I find the buck- 
skin from a certain tannery in Freder- 
icksburg, Texas, is the best stock of all 
that I have tried, but you can use what- 
ever leather is available. 

The snake illustrated in the large 
view above is made from black and 
white buckskin. The material needed 
for one like it is as follows: Four body 
strips or strings each 20 in. long, two 
of them (one white and one black) be- 
ing *% in. wide throughout, the other 
two being % in. wide for 16 in. and 
double that width, or % in., for the re- 
maining 4 in. Two black filler or what 
are customarily referred to as “gut” 
Strings, each % in. wide and 16 in. long. 
One tan string for a tongue, 4 in. wide 
and 5 in. long. One 20-in. length of fine 


copper wire. 

With the copper wire, lace the two 
gut strings together full length and in- 
Sert the tan tongue string, as shown in 
the drawing below. Then lace 3 in. of 
the remaining 4 in. of the wire through 
the tongue string. This gives you a 
gut-ind-tongue string laced on the wire, 
with about 1 in. of the wire and 2 in. of 
the ‘ongue string unlaced. 


’ split the wide ends of the two 
body strings so that you have four body 
Striigs with six head ends. Tie the 
hea. ends to a nail or hook in the wall 
an gin making the body of the rep- 







END OF IS? GUT STRING 


lle by braiding the four body strings 
4 y 4 
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COPPER WIRE 


> 


around the gut string, starting 
4 in. below the head ends and 
also 4 in. below the wire end. 
Pull the four strings tightly as 
you braid, and continue the 
entire length of the snake ex- 
cept for the last % in. Braid 
back these 4-in. ends into the 
tail by tucking the ends back 
through the folds of the braid. 

Then reverse the position of 
the snake by tying the tail to 
the nail or hook. Form the head. 
by braiding three of the head 
strings for the upper jaw, and 
the remaining three around the 
folded end of the wire for the 
lower jaw. The tan string ex- 
tends between the upper and 
lower jaws for a tongue, which 
is adjusted for length by cut- 
ting. The ends of the upper and 
lower jaws are finished by 
braiding back, the same as for 
the tail end. Yellow- or green- 
headed pins are added for eyes. 

The copper wire running the 
full length of the reptile makes 
it possible to have the tail 
stand erect, as well as to give 
the striking position that live 
snakes take when startled or 
aroused. Like the living reptile, 
your snake will always be 
ready to fight. 

It is quite possible, of course, 
to make miniature snakes and 
coil them for use as bracelets, 
leather buttons, or other nov- 
elties. 


If you enjoy leather work of 
this type and would like other 
articles to be prepared and 
published in future issues, 
please send a post card to the 
Home Workshop Department. 


TONGUE 








END OF ano 
GUT STRING 


Snakes 


BRAIDED FROM LEATHER 





A wire running the length of the snakes makes it easy 
to coil them in lifelike attitudes, as if about to strike 






The ends which are 
to form the head 
are tied to a nail 
or hook, and the 
four body strings 
are braided around 
the flexible core 
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CUT ENDS 
OFF FLUSH 
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BRAID 
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s ENDS LACED UNDER 
\ SAME COLOR AND 
eS PULLED TIGHT 
as 
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Start of 
Upper st 3-STRING BRAIDS IN 
gow BOTH JAWS, CROSS BRAIDS OVER 
NOSE AND LACE ENDS BACK UNDER JAWS 














How the body braid is started, steps in finishing 
the tail, and details of the head. Left, the core 
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WILLARD CRANDALL tells 


how to plank and finish our new Po rta e 























The forward section is removed 
by unfastening two thumb screws. 
It is then placed compactly inside 
the aft section as shown below 
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First planks to be applied are the 
lower sides ones, which may each be 
put on in one piece and sawed later 
where the sections join. The stem, 
transom, bulkheads, chine, and all 
frames must be trued and beveled 
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SHEER BATTENS 


SEAT FRAME ~ 


BOTTOM BATTENS 


SIDE FRAMES 
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The bottom of the aft or larger section should be 
planked first. It is then removed from the keel 


Interior without the seats or floor boards. For extremely 
light weight, the outside keel and motor block can be omitted 


MONG the many advantages 
of the new all-wood sec- 
tional boat described last 
month (P.S.M., Apr. '38, 

p. 69) is the fact that it is com- 
paratively easy to apply the plank- 
ing to the framework provided 
the frame is carefully beveled and 
trued up after the battens are in 
position. 

Start with the lower side planks. 
They should be dressed down 
flush with the chine so that the 
bottom planking will lap over 
them. The seams between the bot- 
tom planks should be left open 
about 1/16 in. to allow for swelling. 

Just before screwing down each 
plank, coat with marine glue the 
battens, chines, transom, bulk- 
heads, stem, and all joints thal 
must be waterproof. Then lay 4 
strip of cotton flannelette over the 
joint and coat the cloth with glue. 
White lead may be substituted 
for marine glue if desired. The 
planks should be fastened with 
flathead brass, galvanized, 0 
cadmium-plated screws as fol- 
lows: (1) Into transom, transom 
frame, bulkhead frames, and 
stem, 1-in. No. 6, spaced not over 
1 in. apart; (2) into frames, 1-i. 
No. 6, spaced 2 or 3 in. apart; (3) 
into battens, chines, and keel, %: 
in. No. 6, spaced 2 or 3 in. apart 
To fasten a plank, first clamp 


form before the forward section is planked. Any in place, then drill for the si — 
protruding planks on both sections are sawed off with a depth stop on the drill 
and planed down at transom, bulkheads, and stem and finally countersink enough 
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composition. 


he bottom of the aft section should 
be planked first and removed from the 
kec! form before the forward section is 
planked. Once planked, the forward sec- 
tion can also be removed from the form, 
and the protruding planks on both sec- 
tions sawed off and planed down flush 
at the transom, bulkheads, and stem. 
mhen fasten the two sections together 
with the two 3 by %-in. machine bolts, 
as shown in the drawings and, placing 
the boat on horses, put on the topside 
The side frames will have to 
be temporarily forced apart until the 


plat ks. 


seatsand knees can be put 
in place. Fewer screws 
and no marine glue or 
cotton are necessary in 
fastening the planks to 
the sheer batten. 

Dress the planking 
down at the bow so that 
the outer stem ‘will fit 
over it. This joint should 
be coated with marine 
glue and cotton flannel- 
ette, and the outer stem 
screwed to the inner stem 
with 1l-in. No. 8 screws. 

The entire inside of the 
hull should be given at 
least one coat of paint 
before work is started on 
the deck and seats. 

Make the deck from 
left-over planking mate- 
rial—screwed to the deck 
frame and sheer battens. 
Transom braces, made 
from the same material 
is the frames, should be 
placed as shown and fas- 
tened to the transom 
frame and side frames 
with 2-in. No. 10 screws. 

Make the rowing seat 


‘COME-APART* Boat 


allow for covering with putty or seam 

















































and bow seat from 14-in. material and 
fasten to a special framework as indi- 
cated in the drawings. The center of 
the bow seat can be made removable, 
thus providing access to a stowage 
space. The rear seat is simply a % by 
8-in. piece which rests on seat rails. 
Knees on frame No. 3 are necessary 
to hold the sides in a true curve. The 
outside keels are screwed through to 
the inside keels, using 1%-in. No. 7 
screws. Then screw the oarlocks to 
the sheer batten with 1%-in. No. 10 
screws. Clamp and screw the 
half-round sheer molding to 
the planking and sheer bat- 


ten with 1144-in. No. 7 oval-head screws. 
Sand the outside well and give the 
hull two coats of paint. Finish with 
marine enamel or with flat paint fol- 
lowed by a coat of spar varnish. 


Floor boards are fastened 
with only a few screws. The 
center of the bow seat can 
be made removable, provid- 
ing access to the stowage 












The side frames have to be temporarily 
forced apart so they will be held until 
the seats and knees can be put in place 










FRAME No.! 



















Above, sketch showing how the bottom 
side planks are fastened. Left, the 
half-round molding should be clamped 
in place before it is finally fastened 







New Game Flips Disk When Lever Is Pressed 


IN PLAYING this entertaining game, a 
small red cardboard disk is placed in a 
hole in the game board, where it rests 
on a piece of thin metal. The lever 
projecting from one side is then pressed. 
This flips the cardboard disk nearly a 
foot into the air with a sharp pop. 

The score made by each play depends 
upon the number of the square in which 
the disk lands. If it falls in such a way 
that the central hole in the disk is over 
a line, so that the line can be seen 
through it, the play does not count, and 
an extra turn is allowed. Should the 
disk fall back into the hole, no score 
is made. To reset the metal plate, take 
hand off the lever and press down cen- 
ter of plate with a finger. 

Only nine simple parts are required. 


In attaching the metal plate under the 
1%-in. hole in the board, make the 
holes in the plate oversize and leave 
play under the nailheads. Similarly, in 
fastening the fulcrum plate, do not 
screw it tightly to the lever. Make the 
final adjustments by hammering down 
the center part of the plate until it 
flips the cardboard disk into the air 
properly.— DONALD W. CLARK. 
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Players take turns popping the disk and score according to the square on which it falls 


Glass Caster Cup Used 
for Telescope Mirror 


AFTER I had paid a good price for 
poorly made glass blanks to make 
small reflecting telescopes, I discovered 
that ordinary large size (4-in.) glass 
caster cups were more practical and 
less expensive. They are usually priced 

at ten cents each. 
Unlike the special 
blanks, their shape 
is uniform so they 
are easily grasped. 
Greater hand free- 
dom, and therefore 
less fatigue, may be 
obtained by fitting 
the so-called ‘‘tool 
piece” over a post as 
shown, rather than 
between blocks. 

DONALD R. FOSLER. 


By mounting the “tool piece" over a post, 
the grinding is accomplished more easily 
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Heavy Steel Clamp Acts 
as Emergency Wrench 


WHEN tightening or loosening large 
pipe fittings or machine parts, a me- 
chanic often discovers that he does not 
have a wrench of sufficient size to fit 
the work. A heavy steel clamp makes 
a good substitute in such instances. 
Fasten the clamp in position, leaving 
enough space so that a rod or bar can 
be slipped through, as illustrated above. 
The rod serves as a handle and gives 
suitable turning leverage.—oO.R.S. 


The zinc seam binding is cut 
into lengths of about 3 in. 
and lettered with a special 
ink. A galvanized-wire leg is 
added to each by crimping it 
around as illustrated below 


Durable Plant Labels <= 


Cut from Linoleum 
Seam-Binding Strips 


INEXPENSIVE and permanent garden 
labels for marking seed beds and gar- 
den plants can be quickly made by cut- 
ting off 3-in. lengths of the zinc seam 
binding that is used in laying linoleum. 
The ink for writing on the zinc is a so- 
iution of copper sulphate or bluestone. 
It can be prepared in practically any 
strength, but should be fortified with 
about half a spoonful of muriatic acid 
to several ounces of the solution in or- 
der to give a better “bite.” 

Apply the writing solution on the 
metal slips with a small water-color 
brush. A stiff piece of galvanized wire 
is bent at one end and crimped onto 
each label as shown with pliers to pro- 


For lettering, a solution of copper sul- 
phate fortified with muriatic acid is used 


vide a leg for sticking in the ground. 

These labels are waterproof. The 
name can be erased for reuse by heavy 
sandpapering, or the reverse side can 
be written on.—R. W. 
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‘ALABAMA’ 


Model 


By Capt. E. Armitage 


RMING our Alabama model* is 
the interesting task aligad of 
us this month. Although she 
captured many vessels with- 

out firing a shot, it was the threat of 
her guns that made the famous Con- 
federate commerce raider the scourge 
of the seas for two years during the 
Civil War and enabled her to capture 
nearly seventy Federal vessels. 

There are still some details of the 
deck to be added, so it will be just as 
well to get these out of the way be- 
fore making the guns. In this work, 
refer to the deck plan published last 
month. 


The hatches are frames of \-in. 
wood, rabbeted to take the grating. 
They are black, with teakwood-colored 


gratings. 

The propeller hatch (see drawing, 
P.S.M., Mar. ’38, p. 88) is similar to 
the others in general construction, but 
covered with a solid piece, divided in 
two lengthwise and with a hole for the 
chain to pass through. 

On the poop there probably was a 
skylight. This I made to represent six 
triangular glasses with dividing bars. 

‘here are two steering wheels joined 
to a barrel for the wheel chain and set 
on iron standards. The wheels should 
be '4 in. in outside diameter and as 
thin as possible. The standards can be 
cut from fiber board or metal, and the 
legs sunk into the deck. A small chain 
is wound a couple of turns around the 
barrel, and the ends are stuck into 
holes in the deck. 


iis is the fourth in a séries of articles on 
the construction of a scale 
model of the Alabama. See 
P.8.éM., Feb. °38, p. T7, 
Mar., p. 88, and Apr., p. 83. 








Ful size detail 
of coat davits. 
The ones at the 


ste illustrated 
ot ight, are a 
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McCann 


The three types 
of guns appear 
full size above. 
The 8-in. gun has 
a carriage like 
the Blakely gun 
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Bridge, funnel, 
and two of the 
boats hanging in 
davits. Below, 
the big capstan 




















How the model looks when completed. It 
is 28 in. long and 16 in. high over all 


Between the assembled steering 
wheels and the adjacent hatch there is 
a compass binnacle. The top is filed 
from a piece of brass and set on a 
wooden base. 

On the forecastle is a large capstan 
connected with the windless below. 
This is carved or turned in the usual 
way from a piece of wood. 

The bell at the break of 
the forecastle (see drawing 
in the March issue, page 88) 
is about \% in. high. I hung 
it on an ornamental bent- 
wire bracket, the ends of 
which are stuck in the deck. 

Around this deck from 
cathead to cathead are 
stanchions and rails, and 
there are two ladders, all 
similar to those for the 
bridge. These were _ illus- 
trated last month. 

Iron bitts are set on either 
side of the forecastle deck. 
These are best bought ready- 
made or cast from white 
metal, but they can be built 
up from wood or metal, if 
preferred. 

The poop deck has a teak- 
wood rail around it, set on 
turned wooden § stanchions. 
I jig-sawed the rail to shape 
in one piece from 1/16-in. 
plywood, except across the 
front, where three straight 
pieces of the same material 
are required. 

Ladders lead to this deck, 
and it has mooring bitts on 
each side. At each forward 
corner are pinrails set firmly 
(Continued on page 106) 





83 






















Efficient paint-spray equipment is 
shown at the right. Note the stands 
of various heights with interchange- 
able wire tops and the spray tables 
with tops to fit high or low bases 





Reani nh 


By OW that furniture, automobiles, 

shop equipment, and household 

RALPH G. WARING utilities are so generally fin- 

ished with the spray gun, the 

question of installing a paint-spraying 

outfit is of increasing and often of very 

pressing importance to the owner of a 

small shop, as well as to amateur me- 

chanics who have well-equipped home 
workshops. 

A suitable space in which to work is, 
of course, the first requirement. It 
must be easily accessible and so ar- 
ranged that the largest piece of equip- 
ment or furniture can be_ brought 
through adjacent doors without diffi- 
culty. It should have as much natural 
lighting as possible, together with good 
electrical service. 

Some means of forced ventila- 
tion is desirable, either by install- 
ing a suction-type fan or by ex- 
hausting the fumes into a water 
spray and thence into the sewer. 
Rebuilt equipment or second-hand 
outfits for this purpose can be 
purchased at reasonable prices. 

The spray booth itself should 


SOMONE 2 oe rege 


Furniture and other fairly large 
pieces are set on a turntable for 
spraying. The inside and out-of- 
the-way parts are sprayed first 
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»e about 6 ft. high, 8 ft. wide, and from 
5 ‘o 6 ft. deep, depending on circum- 
stances. If most of the work is to be 
done in winter, some source of heat 
should be available for drying the fin- 
ishes. 
he man who does a good job of in- 
stalling his spray booth and lines it ei- 
ther with sheet metal or with building 
board composition, coated with water 
glass for fireproofing after erection, 
will be better satisfied in the long run. 
In addition, he will be in a better posi- 
tion to take in outside work, if neces- 
sary, aS a means of paying for the in- 
stallation and equipment. 

With the spray booth and attendant 
exhaust problem satisfied, we are next 
concerned with the spray machine it- 
self.. Remember that good spray equip- 
ment, properly taken care of, is a life- 
time investment. By all means avoid 
the types that attach to a vacuum 
cleaner or to auto-engine cylinders in 
place of a spark plug; also those spray 
guns which have a motor and spray 
head in a one-piece assembly, as this 
design is too heavy and awkward to be 
practical except in the hands of a giant. 

Three typical outfits are shown in ac- 
companying drawings. The first is a 
direct-drive portable outfit, priced at 
about $70. The second is a portable 
jutfit with V-belt drive which is well 
adapted for the home workshop. It 
costs complete about $40. The third is 
a semicommercial unit for garages or 
refinishing shops where air pressure at 
100 lb. and from 8 to 10 cu. ft. per min- 
ute is available. It is standard equip- 
ment for lacquers and synthetic finishes. 

Any equipment must have both an 
air transformer and a pressure regula- 
tor and gauge. The air transformer ef- 
fectively strips oil and moisture from 
the compressed air and delivers it dry 
and clean to the gun. The pressure de- 
vice enables the correct poundage to be 
used on the gun to suit the 
kind and viscosity of the 
material being sprayed. 

The gun itself is of the 
utmost importance and 
should not be purchased 
from any but a first-class 
nanufacturer, and then on- 
’ when its requirements in 
‘elation to the compressor 

clearly understood. 

some guns operate effi- 
iently at 4.3 cu. ft. per 
minute and under 25 to 35 
lb. pressure. Others require 
nany as 7.2 to 9.7 cu. ft. 
minute at 55 to 65 Ib. 
pressure, or even 100 Ib. 
Obviously, it would not be 
Wise to buy one of the lat- 
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ir duster used 
to clean work prior 
to soray coating. It 
is tcr better than 
) le-hair duster 
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ter at any price, no matter how small, if 
the compressor does not have a capacity 
over 6 cu. ft. per minute at 50 lb. pres- 
sure. Whenever possible, buy a com- 
plete unit as made by one manufacturer. 

Again, an adequate gun should have 
suitable adjustments whereby the 
spray is changed from narrow to wide, 
and flat to round without any need of 
taking the gun apart. It should be 
light and small to facilitate quick ma- 
nipulation on small areas or parts— 
not heavy and clumsy. It must be easi- 
ly cleaned, oiled, and reassembled. 

The handle or stock should be a solid 
forging, formed to fit the hand and 
free from corrosion when cleaned in 
standard solvents. Of equal importance 
is the design of the trigger and whether 
it is a one-, two- or three-finger con- 
trol. If much work is to be done, this 
item has considerable bearing on hand 
fatigue. A small gun of 4- or 5-in. 
spray stroke will have but one finger 
control, but guns of greater width and 
cup capacity will vary. 

When accessory equipment is con- 
sidered, at least two 25-ft. lengths of 
braided air hose, complete with fittings, 
should be on hand. The air duster, a 
small, pistol-like device with a finger 
valve, is worth while for cleaning off 
work just previous to the application of 
any finish. It is far superior to the 
usual round, mule-hair duster, and as a 
matter of fact should be used with it. 

For handling chairs, tables, dressers, 
and other large work, spray-booth turn- 
tables are a necessity. These should 
consist of heavy wooden or cast-iron 
bases, with a central bolt of adequate 
size on which the removable top can be 
dropped to turn freely without wabble. 
Those shown were made from obsolete 
drawing-table bases picked up in a 
junk yard. The 2 by 4-in. hardwood 
cleat, screwed flat under the top, was 
built up to about 4 in. in the center 





and then drilled to fit a %-in. piece of 
pipe bushing, which in turn gave an 
adequate fit on the %-in. bolt fastened 
to the base casting. The top of the ta- 
ble was covered with galvanized sheet 
iron to give long wear and to insure 
easy cleaning. 

From time to time useful accessories 
will suggest themselves, especially 
tight-drawn wires and hooks for many 
small parts; a portable drying rack 
with variable slip rods to accommodate 
large and small panels; spray stands 
with 14-in. wire cloth frame tops to fa- 
cilitate clean, fast spraying of small 
parts, without rehandling until dry; 
boards with nails to elevate work above 
the spray table, and spray-table blocks 
with beveled top edges for heavy work. 

In a following article, tricks of the 
trade, operations, and methods will be 
discussed in detail. 






























Portable spray rack designed to hold 
a large variety of work. Note that the 
arms are notched to receive the rods, 
which are loose and interchangeable 
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ATTACHMENTS FOR THE 


xyacetylene | 
Cutting Torch 


HEN the oxya- 

cetylene cutting 

torch is held free- 
hand, every heartbeat, 
breath and _ involuntary 
twitch is recorded in the 
cut, but this can be avoid- 
ed by making the simple 
attachment illustrated at 
the right. 

First, a bushing is re- 
quired with an outside diameter 
1, in. larger than the largest tip, 
and bored to fit the tip used for 
average work. 

The next requirement is a yoke 
made from a piece of %%-in. mild 
steel plate, bored to fit the out- 
side of the bushing and with one 
side split and drilled so as to 
clamp the bushing in the yoke 
and at the same time hold it rig- 
idly on the tip. The other side of 
the yoke has a boss left on, and 
this is drilled and tapped for a 
%,-in. rod. In fact, we use several 
rods, ranging from 3 to 13 in. in 
length. 

From a piece of shafting a 
pivot is turned, pointed at one 
end, and drilled to take the rod 
in the center. It is drilled and 
tapped at the other end for a set 
screw to hold it on the rod. 

Finally, there is a two-wheeled 
dolly, the body of which is '4-in. 
plate, drilled to take the rod and 
a set screw to hold it on the rod. 
The wheels are about 11, in. in 
diameter, ' in. thick at the hub, 
and tapered to almost a sharp 
edge at the rim. They revolve on 
%,-in. studs. 

For cutting a circle, we place 
the bushing, yoke, and rod on 
the torch tip, and set the pivot 
on the rod so the distance from 
the center of the pivot to the in- 
side edge of the cutting jet of 
the tip is equal to the required 
radius. All that is then necessary 
is to light the torch and cut the 
disk. If a large circle is needed, 
the dolly may be placed between 
the torch head and the pivot. 

For following a straight or an 
irregular line, the dolly is placed on the 
rod and, if practical, a rod is used with 
sufficient weight to balance the torch 
head. 

Another valuable accessory is a disk 
to protect the head of a cutting torch 
when used for punching holes or burn- 
ing out rivets. This disk is made as 
shown from a piece of \-in. steel plate, 
212 in. in diameter. A piece of iron pipe 
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In circle, cutting a disk, and, directly above, the 
disk after being cut—to show quality of the work 


's in. long is brazed on one side. The 
hole through the disk is slightly larger 
than the diameter of the tip. The pipe 
is slotted in four places after being 
brazed, and the sides are sprung in un- 
til they grip the tip sufficiently to hold 
the disk in place.—W. C. CHENEY. 
Thisis the fourth and last of a series 
of articles on oxyacetylene cutting. 
Next month, oxyacetylene brazing. 
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Above, cutting side plate 
for a bucket conveyer with 
the straight-line guiding 
attachment. At left, the 
members of the attachment 


Front and back views of the disk 
used to protect torch head from 
the blowback when punching holes 


Measuring a Building 
Without Assistance 


INTERIORS or exteriors of a building 
can be measured without an assistant 
by using a miniature screw driver to 
hold one end of the steel tape, as shown 
below. The screw driver is slipped 
through the ring of the tape and stuck 
in any available joint or crack.—J. S. 





The end of the tape is held by a miniature 
screw driver, stuck into a joint or crevice 
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Hood Silencers Made 
from Rubber Erasers 


HOOD LACING that mats down and 
becomes hard with age often allows the 
hood to rub the body and cause annoy- 
ing squeaks. Ordinary pencil erasers, 
notched as shown above and slipped 
under the lacing, will silence the noise. 
Pressure of the lacing is usually strong 
enough to keep the rubber silencers in 
pla e. 2. 














Tissues Useful in Car 


PAPER cleansing tissues that many 
women use for removing cosmetics are 
a handy accessory for your car. A box 
of these carried in the dashboard com- 
partment provides handy dusters for 
cleaning the steering wheel, wiping fog 
or insects from the windshield, and a 
number of other uses.—kK. P. 


Six Novel Kinks for Car Owners 





Rollers Jiggle Car 
To Find Squeaks 


BECAUSE squeaks 
and rattles are heard 
only when a car is 
in motion and are 
hard to locate on the 
open road, I rigged 
up a homemade 
“squeak finder” that 
puts my automobile 
over the bumps right 
in my garage. The 
unit consists of two 
wooden rollers that 
spin on a supporting 
base made of hard 
wood, as shown at 
the right. An electric 
motor turns one of 
the cylinders by 
means of a belt 
drive. One side of the car’s rear axle 
is blocked up to keep it parallel with 
the ground when the wheel on the op- 
posite side is lowered onto the unit. 
When the electric motor is started, the 
irregular shape of one of the rollers 
jars the car much as a rough highway 
would do. This makes it easy to spot 
squeaks, rattles, and other noises 
around the car, and oil them on the 
spot or make a note of them for later 
adjustment, oiling, and repair. The 
rollers may also be turned by putting 
the car in gear and running the 
engine.—E. C. H. 


An irregular roller 
reproduces the ef- 
fect of aroughroad 


Curtain-Rod Gauge Measures Wheel Toe-In 
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How a curtain rod is employed as a gauge for toe-in 


Plumber’s Friend Removes Headlamp Lenses 


HEADLIGHT LENSES 
on late-model cars 
can be removed easi- 
ly and with little 
danger of breaking 
them, with the aid 
of a ‘‘plumber’s 
friend,” or force cup, 
geierally employed 
for cleaning drains. 
After the vacuum 
cup has been pressed 
aginst the lens, the 
headlamp screw is 
re:.oved and the lens 
lified out.—R. W. E. 
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4 A CURTAIN ROD of the tele- 


scoping type can be used to 


* gauge the toe-in of an automo- 


bile’s front wheels. After straight- 
ening out the tips as shown in 
the drawing, adjust the rod to 
fit snugly between the inner 
rims of the two wheels at their 
front edges. By marking the rod 
at the joint, and repeating the 
process at the rear edges of the 
rims, you can accurately deter- 
mine the amount of toe-in.— 
Ss. R. 
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How the noise finder is constructed. A third- 
horsepower electric motor is used to drive it 
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Vacuum Cup Holds Wire 
To Ground Test Circuit 


For checking generators, wiring, or 
car electrical appliances, one end of the 
test circuit can be conveniently ground- 
ed on the chassis with the aid of a vac- 
uum cup unit that adheres to smooth 
metal surfaces. A strip of spring brass 
bent to the shape pictured above and 
fastened to the vacuum cup by a screw 
and wing nut provides an excellent me- 
tallic contact. A spring clip soldered 
to the brass strip serves as a binding 
post for the test-circuit wire.—W. C. W. 
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Slicing Specimens for 


Thin Sections Are Easily Produced with the He'p 


The homemade microtome being used for sectioning a plant 
stem. In this case, a straight razor is employed as the cutting tool 


INCE the compound microscope is 

primarily an instrument for look- 

ing through things at high mag- 

nification, the object on the glass 
slide must be, in most cases, thin 
enough to transmit light. Many objects, 
such as insect wings and the stripped- 
off epidermis of leaves, are naturally 
thin enough to make observation easy, 
even at high powers. But if the science 
of microscopy were restricted only to 
materials that nature had made ready 
for observation, our knowledge of biol- 
ogy and most of the other sciences 
would be meager indeed. 

Early in the development of the mi- 
croscope, it was found necessary to slice 
such things as plant stems into thin sec- 
tions, in order to make visible the mys- 
teries hidden in them. Such slicing was, 
at first, done entirely by hand. In fact, 
the art of free-hand sectioning is one 
that still is very useful to the micro- 
scopist, whether amateur or profes- 
sional. 

One popular way of cutting sections 
by hand is to hold the specimen—say, a 
plant stem—between the thumb and in- 
dex finger of one hand, in such a way 
that the razor slides over, and is guided 
by, the thumb nail and side of the fin- 
ger. Some workers find it convenient to 
lay the stem on a slab of cork or other 
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of a Homemade Microtome, or Mechanical Holding 


Device, the Construction of Which is Described 


By MORTON C. WALLING 


material that will 
not damage the razor 
blade, hold it with 
the thumb and fin- 
ger, and slice it very 
much as you would 
cut a loaf of bread. 
Here, too, the thumb 
nail can be used to 
guide the razor. 
Although = free- 
hand sectioning is 
satisfactory to a sur- 
prising degree when 
done by a skilled 
worker, it is much 
easier to get first- 
class results by 
employing a me- 
chanical device for 
holding the material 
being cut and for 
feeding it past the 
sectioning knife with 
such control that the 
thickness of each 
slice can be deter- 
mined very accurate- 
ly. Such a slicing 
machine is called a 
microtome, meaning “small-cutter.”’ 
You can, of course, purchase profes- 
sional microtomes for making sections. 
A good hand microtome costs about 
$16.50, while the price of a highly re- 
fined mechanical one may run to $600 
or more. These machines are built with 





the precision of microscopes, for they 
work to tolerances of less than a mi- 
cron (one thousandth of a millimeter). 

It is not at all difficult for the ama- 
teur microscopist to build his own slic- 
ing machine. Although the construction 
will be much easier if a metal-working 
lathe is available, it is possible to turn 
out a satisfactory job with ordinary 
tools. 

The instrument consists essentially of 
a body tube, inside of which is a sliding 
tube or “object holder” that grips the 
material being sliced. The upper end of 
the body tube is fitted with a circular 
platform over which the knife blade 
slides, and the lower end is provided 
with a micrometer screw to control the 
thickness of the sections. Dimensions 
are given for the various parts, but 
these can be varied to suit your own 
ideas or materials. Since the metric 
system of measurement is standard fo: 
microscopes and similar instruments 
dimensions will be given in centimeters 
and millimeters. However, if you want 
to change them into the English sys- 
tem, a millimeter can be taken as equal 
to 0.03937 in., and a centimeter to 
0.3937 in. An inch equals approximate- 
ly 2.54 centimeters, 25.4 millimeters, or 
25,400 microns. 

The body tube is turned from brass. 
It is 6.5 cm. long and 18 mm. outside 
diameter, with an inside bore of about 
12 mm. The bore extends to a depth of 
48 mm. The upper end of the tube 


Parts of the slicing ma- 
chine ready to assemble, 
and the micrometer that is 
an important feature of it 
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ypen end of the bore) is provided 
ther with threads or with a collar, to 
nable the circular cutting table, 50 
om. in diameter, to be attached. This 
ibe, while best made on a lathe, can 
simply a length of brass tubing of 
ny convenient diameter. The tube 
alls ought to be no less than 2 mm. 
ick. 
Sliding inside the bore is the object 
ider, similarly made from brass. It 
is an outside diameter that permits it 
fit very snugly in the bore, and a 
ngth of 3.6 cm. Wall thickness should 
» about 1. mm. In the microtome il- 
istrated, this part has an outside di- 
1eter of 12 mm., an inside diameter 
9 mm., and a length of 3.6 cm. 
Beginning about 15 mm. from the top 
the body tube, and extending down- 
vard for another 15 mm., is a slot in 


which a 6-32 machine bolt will slide 


reely. With the object holder inside 


the body tube, and with the upper ends 
of both tubes even, make a punch mark 


n the object holder at the upper end of 


the slot, and drill and tap it to receive 


1 6-32 bolt. This bolt, which should be 
fitted with a knurled nut or head to 
make it easy to turn, does several 
things: it serves to clamp the object 
in position, it limits the upward move- 
ment of the object holder so that the 
knife will not strike the metal, and it 
serves aS an anchorage for one end of 
. small coil spring whose purpose will 
be described later. 
Obtain, at your local hardware or 
lime-and-dollar store, an inexpensive 
1icrometer of the type illustrated, and 
f a size that measures diameters up to 
ne inch. This costs about fifty cents. 
With a hack saw, remove the curved 
rame as shown, and file or turn the end 
f the cylindrical, graduated sleeve un- 
til it is uniformly round, and perhaps 
slightly reduced in diameter. Drill or 
bore out a socket in the lower end of 
ie microtome body tube to receive this 
nd of the sleeve, to a depth of about 


Microtome fastened to a table edge 
by means of its C-clamp attachment. 
Below, hand-held type in operation 


7mm. The sleeve should fit snugly in 
the socket. It is held by one or two set 
screws extending through tapped holes 
in the body tube. One of these screws 
can be used to anchor the lower end of 
the coil spring, although in the photo- 
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Details of the slicing tool showing how 
it is assembled from a fifty-cent micrometer 





graphs another screw, farther up the 
side, is shown. 

The movable spindle is 6.35 mm. (1% 
in.) in diameter. To make room for it 
in the body tube, drill a hole about half 
again as large, connecting the bore and 
the socket for the micrometer sleeve. 
Now, with the parts assembled, you can 
feed the object holder upward by turn- 
ing the thimble (knurled, movable part) 
of the micrometer to the right. It would 
be better if a (Continued on page 121) 





Dont Handicap Your Instrument with Dirty Lenses 


more than lens paper. Revolve the 
lens against the paper, so that the 
glass is wiped with a circular mo- 
tion. 


DIRTY lenses are a common cause 
of poor performance in a compound 
microscope. If you see spots when 
you look into the instrument, the 


chances are that the eyepiece lenses 
are dirty. Rotate the eyepiece while 
looking through it and if the spots 
rotate too, you can be certain the 
trcuble is there. Dirty objective 
lenses cause general loss of defini- 
tion. 

Make it a habit to remove the ob- 
jectives periodically and clean them, 
especially the inner surfaces where 
dust falling down the tube settles. 
With a fine camel’s-hair brush, you 


can lift off much of the dirt without 
scratching the glass. Finally, after 
the gritty particles have been re- 
moved in this way, clean the lens sur- 
faces with special lens tissue, or with 
a well-washed piece of linen or cham- 
ois skin. Wipe gently with a circular 
motion, and if necessary moisten the 
glass by breathing on it. 

Never use alcohol, water, or other 
liquid for cleaning high-grade lenses, 
except when you employ xylol to re- 
move immersion oil from high-power 
objectives. If you clean an oil-im- 
mersion objective immediately after 
it is used, you generally need nothing 


Much trouble can be avoided by 
keeping dirt from the lenses in the 
first place. Do not attempt to take 
an objective apart, unless it is of a 
type that is divisible to produce dif- 
ferent magnifications. Keep remov- 
able objectives in their screw-capped 
containers When not in use. If you 
do leave them attached to the micro- 
scope, store the instrument under a 
bell jar or in some other dust-tight 
container when not in use. 

















RAYMOND B. WAILES 


OLORS that appear when you 4@ 


mix different chemicals in your 

test tubes may be informative 

as well as entertaining to pro- 
duce. Often itis by observing such tints 
that professional chemists analyze sub- 
stances and determine what is in them. 
Even the,amount of a particular in- 
gredient can sometimes be estimated 
with surprising accuracy in this way. 
In your own home laboratory, you will 
enjoy trying out a few color tests that 
will enable you to identify a variety of 
substances. 

By color, for example, you can easily 
distinguish tungsten from the variety 
of other substances that a radio tube 
contains—including barium, magnesi- 
um, nickel, copper, iron, manganese, 
and molybdenum. Break open a dis- 
carded radio tube and remove the fila- 
ment. Heat this part in a porcelain 
evaporating dish, or on a piece of sheet 
iron. Soon the metallic luster will disap- 
pear and the material will turn yellow. 

With a pair of forceps, transfer some 
of the yellow substance to a strip of 
aluminum that has been freshly cleaned 
with emery cloth. Add a drop of weak 
hydrochloric acid. The blue color that 
forms in the liquid is a characteristic 
reaction of tungsten, and shows that 
the metal was present in the filament. 
The intermediate product formed by 
heating the metal was the yellow tri- 
oxide of tungsten. 

You can perform the test for tung- 
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This is a handy generator for making the 
hydrogen sulphide used in the experiment 


Chemistry 


RAINBOW HUES HELP IDENTIFY 
UNKNOWN SUBSTANCES 


sten in another way by placing some of 
this trioxide in a test tube, adding 
several cubic centimeters of dilute hy- 
drochloric acid, and warming it gently. 
Then add to the solution a piece of tin 

not the kind in tin cans, which is 
sheet iron coated with tin, but the pure 
metal. A blue color or precipitate will 
then show that tungsten is present. This 
test can be applied to minerals sus- 
pected of being tungsten ores by heat- 
ing some of the crushed ore with hy- 
drochloric acid, in which the tin is then 
placed. Either of the methods used for 
the radio-tube filament will also detect 
the tungsten in the filament of an 
ordinary electric-light bulb. 

Because many of them contain po- 
tassium chlorate, ordinary weed killers 
of the type used by the home gardener 
provide an excellent opportunity to try 
the test for a chlorate. Homemade test 
papers for the purpose are easy to pre- 
pare. Dissolve two grams of ammonium 
thiocyanate (also known as ammonium 
sulphocyanide) in ten cubic centimeters 
of water, and soak several strips of 
filter paper in the solution. Thread the 
papers on a string, and let them dry in 
a place no hotter than seventy degrees 
centigrade (about 160 degrees Fahren- 
heit). They will then be ready for use. 


Making Test Papers To Detect Chlorates in Household Products 
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For the test, rub a bit of the weed 
iller and a little water together upon 
. watch glass with a stirring rod. Then 
ransfer a drop or two of the resulting 
iquid, with the rod, to one of the test 
sapers. Place the paper in a warm 
lace—that is, with a temperature of 
ibout 100 degrees centigrade. For ex- 
imple, you can lay the paper in a large 
vatch glass suspended over a jet of 
team, from the mouth of a flask of 
oiling water. If a chlorate is present, 
uch as potassium chlorate, the paper 
vill turn yellow during the next five 
» thirty minutes. 

You will know exactly what to look 
r if you make a preliminary test, 
sing a crystal of potassium chlorate 
nstead of the weed killer and proceed- 
ing as just described. Left-over test 
upers can be employed to detect 
ilorates that may be present in any 
iixture. 

Ammonium thiocyanate, the reagent 
you employed in this test, will also en- 
ible you to determine whether there is 
ron in the drinking water you use in 
your home. Commonly it is present, 
but at most there will be very little of 
it, so you will need to concentrate it 
for your test. This may be done by 
evaporating or boiling down about 100 
cubic centimeters (three or four fluid 
unces) of tap water in a beaker, until 
nly a few drops of water remain. At 
this point, add a drop of chemically 
pure hydrochloric acid, and continue 
evaporating just to dryness. 

Now add several more drops of hy- 
drochloric acid, followed by five cubic 
entimeters of water and a drop of 
nitric acid. Warm the solution gently, 
and transfer it to a test tube. Rinse the 
beaker with several cubic centimeters 
of water, which should also be placed 
in the test tube. Finally, add to the 
test tube one or two cubic centimeters 
f£ a dilute solution of ammonium thio- 
yanate or of potassium thiocyanate, 
nade by dissolving two grams (a tea- 
spoon holds approximately five grams) 
f either chemical in 100 cubic centi- 
meters of water. The solution in the 
tube will now turn red if there was an 
ippreciable amount of iron in the 
vater, the depth of color increasing 





color test reveals tungsten 
a radio tube or lamp bulb 
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with the quantity of iron. Traces of 
iron too small to respond to the test 
just described can be detected by start- 
ing with a greater amount of water— 
say, 250 cubic centimeters (an average 
drinking glass)—and proceeding as be- 
fore. 

Professional analysts observe color 
reactions like this with the aid of a de- 
vice called a colorimeter, which enables 
them to detect the slightest color 
change and even to gauge the amount 
of iron or other material present. You 
can make yourself a simple but effect- 
ive colorimeter from an or- 
dinary test-tube rack. As 
shown in an accompanying 
illustration, all you need 
add is a rest for the bot- 
toms of the tubes, and a 
reflecting surface mounted 
beneath it at a forty-five- 
degree slant. The reflector 
may be white paper, cover- 
ed with a sheet of glass. To 
compare the colors of solu- 
tions in a pair of test tubes, 
you place the tubes in the 
colorimeter and look 
straight down into them. 
Light from the reflector, 
passing up through the 
length of the solution in 
each tube, shows up the 


Yellow trioxide of tung- 
sten, formed by heating 
the filament, gives a blue 
precipitate when warmed 
in dilute hydrochloric acid 
to which a small piece of 
pure tin has been added 





color much more plainly than you can 
observe it by viewing the tube from 
the side. 

Suppose you take 100 cubic centi- 
meters of water from each of two 
sources—say, your home supply and a 
near-by spring—and proceed in exactly 
the same way, with the same amounts 
of chemicals, to test each one for iron. 
Then you can place the two tubes of 
colored solution in your colorimeter 
and determine at once from the depth 
of shade which kind of water contains 
more iron. To measure the exact 
amount, a professional chemist would 
simply match the color of the test so- 
lution against a set of “standard”’ solu- 
tions, containing known amounts of iron 
and submitted to the same procedure. 

Through the curious process Known 
as “adsorption,” a wad of absorbent 
cotton will actually abstract material 
from a solution in water, as you can 
demonstrate with your homemade col- 
orimeter. Dissolve a bit of lead nitrate 
or of lead acetate, approximately the 
size of the head of a pin, in about 500 
cubic centimeters of ‘water. Immedi- 
ately measure out two accurate 100- 
cubic-centimeter portions of the liquid 
and place each one in a clean beaker. 
Drop a piece of absorbent cotton in one 
of the beakers, and swirl it around 
with a stirring rod for about five 
minutes. The contents of the other 
beakers may (Continued on page 125) 
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BUILT-IN AERIAL 


AND SPEAKER 


HETHER you travel a great 

deal or not, this handsome 

suitcase portable receiver 

will form a useful addition 
to your radio equipment. Powered by a 
built-in battery supply, it can be used 
on picnics, at the beach, in your car, or 
in a boat or canoe. Little larger than 
an ordinary hat box, it can be just as 
easily tucked away in a corner of a 
closet when not in use. 

Besides its portability, the compact 
circuit has another feature that makes 
it one of the few outfits that can be 
put into immediate operation anywhere 
without first rigging a troublesome an- 
tenna or installing a ground. This con- 
venience has been incorporated by wind- 
ing the circuit’s grid and tickler coils 
around a specially constructed frame 
mounted inside the top of the case (see 
photograph on opposite page). This 
large coil, which acts as a loop anten- 
na, consists of twenty-four turns of No. 
24 double-cotton-covered copper wire, 


By ARTHUR MILLER 


A hinged panel covers the batteries 
and supports the L-shaped chassis 


oat 


This attractive portable will provide radio entertainment anywhere 


tapped at the sixth turn to divide it in- 
to two sections. 

The larger section serves as the re- 
ceiver’s grid coil and a special compact 
variable condenser connected across it, 
as shown in the diagram, provides the 
tuning adjustment. This type of con- 
denser, which has thin sheets of insula- 


tion between the fixed and movable 
plates instead of the usual air space, 
can be obtained from most large mail- 
order, radio-parts supply houses. Be- 
cause it requires less mounting space 
than the ordinary tuning condenser, it 
is an ideal unit for use in portable cir- 
cuits. However, if you have difficulty 
obtaining one, you can, by rearranging 
the placement of parts slightly, substi- 
tute the conventional air-spaced unit 

The smaller section of the coil is the 
tickler winding and is connected through 
a .00005-mfd. fixed mica condenser to 
the plate of the first tube (1E5G). A 
15,000-ohm variable potentiometer, con- 
nected across the coil serves as the re- 
generation control. 

To eliminate the necessity of using 
several tuning -condensers, the radio- 


Two controls operate the receiver 
circuit, whose parts and three 
tubes are mounted as shown below 
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frequency tube is untuned and coupled 
to the detector (1E5G) by means of a 
125-mh. iron-core plate choke and a 
00025-mfd. fixed mica condenser. The 
ietector tube is in turn resistance-cou- 
led to the pentode output tube (1E5G). 
\ radio-frequency filtering system, con- 

isting of a small 2.5-mh. choke and a 
0005-mfd. mica condenser, has been 
placed in the output circuit of the de- 
tector tube in order to isolate the radio- 
frequency portion of the set from the 
iudio-frequency section. To further im- 
prove the stability and tuning, a .004- 

ifd. mica by-pass condenser is con- 
.ected between the plate of the last 
tube and the metal chassis, and the 
iluminum frame of the six-inch mag- 
netic speaker is grounded through the 

upped portion of the combination coil 
ind loop antenna, as shown in the dia- 
xrram. Since the depth behind the loud- 
speaker panel is little more than two 
ind five eighths inches, the builder must 
be careful to choose a speaker having 
its bulky magnets mounted to one side 
of the center of the cone rather than at 
the rear. Such speakers are readily 
ivailable. 

The lower portion of the suitcase 
houses the complete “A” and “B”’ bat- 
tery supply and the receiver circuit 
proper. The three tubes specified are 
the latest glass-metal types with octal 
bases. Tight fitting shields should be 
used on the first two tubes, and care 
must be taken to see that they are 
grounded to the aluminum chassis. 

In placing the batteries notice that 
the 414-volt “C” unit is placed to one 
side of the radio-frequency tube. It is 
held in position by a thin aluminum 
band bolted to the chassis, the metal 
strip making connection with the posi- 
tive terminal of the battery. A three- 
ohm fixed resistor mounted directly be- 
hind the power tube serves to reduce 
the three-volt “‘A” battery to the two 
volts recommended for the filaments of 
the tubes. Two portable-size, forty-five- 
volt “B” batteries connected in series 
provide the ninety volts required for 
he plate supply. 

The chassis, which is L-shaped, should 

ieasure 3 by 414 by 1014 inches. It can 
be bent easily from sheet aluminum. 

In mounting the circuit, particularly 
the tube sockets, place a piece of card- 
ard between the parts and the alu- 

inum chassis. This will eliminate any 

ssibility of the soldering lugs coming 
contact with the metal, which would 
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produceashort circuit. 

Constructed of 
three-eighths-inch 
pine and covered with 
attractively striped 
“airplane’’ suitcase 
cloth, the cabinet can 
be easily assembled by 
anyone handy with 
tools. If you have no 
tools available, your 
local trunk repairman 
or luggage shop will 
be glad to construct a 
suitable unit to your 
specifications. For the 
hinges and other hard- 
ware, rustproof metal 
should be used. This 
is doubly important if 
the outfit is to be used 
at the beach or on a 
boat. 

As a glance at the 
various photographs 
will show, the bottom 
half of the case is 
covered with a hinged 
panel. This should be 
one-quarter inch thick 
and stained a dark brown. The L- 
shaped chassis is bolted to the lower 
section of this divided panel by means 
of the auxiliary antenna and ground 
binding posts. These are situated on 
each side of the controls and were in- 
corporated in the circuit to make it 
possible to use a regulation antenna 
and ground when they were available. 

The upper half of the panel, which 
covers the battery supply, should be 
provided with a brass ring, or some 
form of handle, so that it can be 
opened easily to allow access to the 
batteries. 

In building the cabinet, much will 
depend on the selection of the parts. 
If the parts specified are used, the en- 
tire circuit can be mounted in a case 
measuring 9 by 12 by 12 inches when 
closed. However, if more bulky units 
are chosen, the dimensions may have to 
increase accordingly. For this reason 
it is best to assemble the circuit first 
before ordering the materials for the 
case. 

Although the original cabinet shown 
in the photographs is 
covered with light-colored 
airplane suitcase cloth, 
leatherette or plain can- 
vas can be used if desired. 
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The loudspeaker and the large coil of wire which serves as the 
loop antenna are concealed in the top of the suitcase cabinet 


WHAT YOU NEED 


Variable .00036 mfd. 
Fixed mica condensers, two, .00005 mfd. 


.0005 mid. 


tuning condenser, 


Fixed mica condenser, 
Fixed mica condenser, .004 mfd. 
Fixed mica condenser, .006 mfd. 
Fixed mica condenser, .00025 mfd. 


Fixed tubular condensers, two, 1 mfd 


Fixed resistor, 1 meg., '% watt. 
Fixed resistor, 2 meg., “% watt. 
Fixed resistor, 150,000 ohms, % watt. 


Filament resistor, 3 ohms. 


Regeneration control, potentiometer, 15,000 
ohms. 


Choke, iron core, 125 mh. 

Choke, detector plate, 2.5 mh. 
Miscellaneous.—Batteries, chassis, cabinet, 
dials, knobs, magnetic speaker, tube shields, 
octal sockets, tubes, speaker cloth, wire, 


solder, lugs, etc. 


C+4t v. The power supply, as indicated in the dia- 

Sw : . Nog 
<isihpemstibacisitula alas gram, is mounted above the receiver circuit. 
2 Four batteries provide the necessary current 













































New Ideas for Radio Fans 


Lock for Pick-Up Arm 


IN PORTABLE electric phonographs, 
some means is needed for securing the 
pick-up arm when the outfit is being 
transported. One manufacturer pro- 
vides the simple L-shaped bracket 
shown below. Mounted to one side of 
the turntable, the bracket engages an 
easily tightened bolt on the arm. 


Rheostat Shafts Are 
Notched for Cutting 


TO SIMPLIFY the problem of 
cutting the control rods on po- 
tentiometers and rheostats to just 
the right length for panel mount- 
ing, one manufacturer now pro- 
vides long shafts marked with pre- 
cut notches to guide the saw blade. 
Placed at convenient intervals, 
they make it an easy matter to 
alter the length of the shaft to 


Conveniently spaced notches guide the saw blade 
suit almost any condition. 


for cutting contro! rods to the length required 


Midget Phone Transmitter 


SMALL enough to be held in your hand, 
the midget crystal-controlled radio- 
phone transmitter illustrated at the 
right is especially constructed for use 
in small privately owned planes or 
boats. Said to operate over a consider- 
able area and to provide good modula- 
tion, the compact circuit employs but 
two standard tubes which receive their 
necessary current from a vibrator-type 
power supply connected to a single six- 
volt storage battery. Plug-in coils make 
it an easy matter to change the circuit 
from one band to another. 


thal 


New Earphones 
Are Built Like 
=. Loudspeaker 


Handy Condenser Key 
Made from Jack Plug 


BY MOUNTING the antenna trimmer 
condenser of your small regenerative 
receiver on a pin jack as shown in the 


photograph above, you can adjust it 
easily with a homemade key consisting 
simply of an ordinary jack plug ground 
to a screw-driver point at the end. In 
use, the plug is inserted through the jack 
hole in the front panel and turned to 
either open or close the condenser 
plates. 
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Transformer Is Compact 


DESIGNED for use in portable cir- 
cuits, a new high-fidelity, audio-fre- 
quency transformer weighs less than 
six ounces and takes up less space 
than a package of cigarettes. Pro- 
vided with a high-conductivity metal 
case, the unit is well shielded and 
provides a frequency response from 
thirty to 20,000 cycles. The compact 
transfoymer is pictured at the left. 
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THE tone and quality of a dynamic 
speaker can now be obtained with ear- 
phones. In a new head set now available 
to amateurs and experimenters, a mov- 
ing coil of the dynamic-speaker type 
replaces the conventional diaphragm- 
and-magnet arrangement. Because they 
can handle a large amount of power 
without rattling, the dynamic earphones 
are particularly valuable for the short- 
wave fan who prides himself on his 
ability to bring in the distant stations. 
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A HUNTER or other undesired 

isitor who comes up to the farm . 

vate illustrated can see at once 

that it is padlocked and knows 

q e is not wanted on the proper- 

This is quite sufficient in 

st cases to make him turn 

ick. He never suspects that the 

padlock is merely a ruse. The 

farmer himself does not carry a 

ey for it or pay any attention 

it. All he does is to reach 

round to the back of the gate- 

post and undo an ordinary iron 

nap, Which releases the chain. 

[wo small views at the right es 

iow the front and back of the 
istening.—F RED MIELKE, JR. 








Reflector on Mail Box 
Warns Trucks Away 


AFTER his rural mail box had been 
struck several times by the overhang- 
ing bodies of large trucks that were 
traveling close to the edge of the high- 
vay at night, one farmer fastened a 
red glass reflector to the box as a warn- 
ing signal. The reflector, about 3 in. in 

imeter, was purchased for a few 
ents at an auto-supply store. To pre- 

nt theft, it was welded to the mail 
< so it could be seen by approaching 
ffic.—MoORRIS KATZ. 


lce-Shaving Tool 
Removes Molding 


THE problem of how to get 
molding off window or door 
ens without breaking the 
ps, When replacing wire net- 
‘, can be solved by using an 
nary ice shaver obtainable 
the ten-cent store. The 
ngs on the shaver straddle 
nails in the screen mold as 
trated at the right. The 
3 may or may not be pulled 
with the molding, but at 
you can get the strip off 

le and then easily pull the 
us afterward.—T. B. OWENS. 
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Padlock on Gate 


Fools Strangers 





The padlock tells the hunter he is not wanted, but a snap on the far side really unlocks the gate 


Inexpensive Drop Axle for Trailer Body 


FROM materials costing little more 
than four dollars, a trailer axle can be 
constructed that is better in my judg- 
ment than the ordinary commercial 
axle in some particulars. The parts 
needed are two pieces of channel iron 
having a 2-in. face and 1-in. legs, four 
pieces of 4-in. iron plate cut into right- 
angled triangles with both sides 31% in., 
and two auto spindles and king-pins. I 
used Chevrolet spindles. 

First determine the tread desired, 
keeping in mind that the wider the 
tread, the more stability and less side 
sway. Assemble wheel, tire, hub, and 
spindle to ascertain the distance from 
the center of the tire to the center of 
the king-pin hole. Then cut the chan- 
nel the desired tread less twice the 
above distance plus 2'% in. Clamp 
channels together, legs to legs, and tack 
with a spot welder, if available. Drill 
holes through channels 114 in. from the 
ends and 1/32 in. larger than the king- 
pin. This allows for the fact that the 
king-pin and spindle are not at right 
angles. 

Assemble and 


spindles, channels, 


Prongs on the shaver straddle the nails 
so that the strip can be pried off easily 


king-pins, merely tightening the nuts 
on the latter with the fingers. Line up 
the spindles as shown in the sketch. 
Turn the nut on the bolt until the dis- 
tances from lathe centers of spindle to 
top of channel and block are exactly 
the same. 

Hold a straightedge alongside the as- 
sembly and as near the centers of the 
spindles as possible and, using dividers, 
make all distances from centers to 
straightedge the same by slightly twist- 
ing spindles on king-pins. Tighten king- 
pins gently and clamp the triangular 
plates to sides of spindles. Weld with 
the jig in place.—W. J. FLETCHER. 
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Dividers are used 
to line up parts 
accurately. Below, 
the finished axle 


Fiber Guard for Wiring 


WHEN pulling wire or cable into the 
open side of a conduit fitting, a slotted 
fiber tube slipped over one edge as il- 
lustrated in the drawing 
will prevent that edge 
from damaging the insu- 
lation. Any convenient 
size of fiber tubing you 
may have at hand can be 
used.— RUSSELL M. REED. 









SLOTTED FIGER TUBE 


The fiber tubing 
on the edge of the 
fitting saves insula- 
tion from damage 
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Photograph Children 


MAIN LIGHT WITH 
DIFFUSING SCREEN 
OF THIN SILK OR 
TRACING CLOTH 
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HOTOGRAPHING children is a 

fascinating pastime, and it can 

also be made to pay good divi- 

dends. Given a fair camera and 
a little homemade equipment, any ama- 
teur familiar with the fundamentals of 
picture making should be able to turn 
out child story-telling pictures and por- 
traits surpassing those of the average 
professional. While the amateur’s re- 
sults may for a time lack the finish of 
the expert, he can catch the spontaneity 
of expression that is so hard to get from 
a child in the strange environment of 
the studio. 

All three accompanying illustrations 
were taken in my own home with pure- 
ly amateur-type equipment, and while 
some of their beauty is due to fair 
technique, their attraction lies mainly, 
as you may see, in the beauty of expres- 
sion, unposed and 
natural. 

If you own a cam- 
era of the simpler 
type that permits 
focusing only at dis- 
tances greater than 
six feet, you should 
obtain a portrait at- 
tachment This is 
an auxiliary lens 
which slips on over 
the regular lens and 


“Quite Happy." 


Here the lights 
were at almost 
equal distances on 
either hand from 
the sitter. As the 
lights approach 
this position, the 


modeling is given 
flatter rendering 
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Sketch showing the general 
method of placing the back- 
ground, camera, and lights 





CAMERA PLACED AT 
ABOUT EYE LEVEL 


By REGINALD O. LISSAMAN 





LIKE AN EXPERT 


> LIGHT, 


SECON DARY 


OF SITTERS 





The study above 
by Mr. Lissaman 
has been hung at 
various photo- 


permits focusing as : 

J meaicacggon are on graphic salons, 
close as thirty inches. osm gait choca 
They come in both The dota: 1/25 


regular and diffusion  .gecond at F/6.3. 


types, complete with Four No. | photo- 
tables of distances floods in pairs; 
and camera settings. diffusion screens 
While diffusion may ever reflectors 
be introduced later in 

printing from the negative, the dif- 


fusion obtained at the original exposure 
possesses a particular beauty of its own 
and also tends to soften some of the 
photographer's errors of harsh lighting. 
When, however, the attachment is to be 
used for other work as well as portraits, 
the regular type is the best to buy. The 
picture of the two children was taken 
through the regular attachment, while 
the portrait below it was taken through 
the diffusion type. Note the slight 


Portrait taken with same speed, stop, and 

lights, except No. 2 photoflood lamps were 
used. Both photos were made with an old r 
roll-film camera, adapted to use cut film ; 


softening of detail in the latter picture. ? 

The film used for this work should 
preferably be of panchromatic type, 
since even the brilliance of photoflood i 


lamps is low in photographic light, 

when compared to the sun. s 
All the illustrations were taken wit! ¢ 

photofioods. Information and tables r¢ t 

garding their use are obtainable a! 

almost any shop that sells film. Th 


No. 2 size is more economical than thi 
smaller No. 1 lamps. A reflector should 
be used. My reflectors each hold tw: 
bulbs, and I use two reflectors. Regard- 
less of what type of reflectors you 
have, each should be equipped with 

diffusion screen. This is made from 4 
piece of very (Continued on page 110 
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Sleeve Wood Turning 


(Continued from page 71) 


ve block may be slipped upon the 
iterpiece and glued. When the glue 
hardened, the sleeve is turned to 
, and the procedure repeated for all 
different sleeves. After the cylinder 
been completed in this way, it is 
ped in the usual manner. 
for the construction of the small 
rniture bench leg used as an example, 
centerpiece and two sleeves are re- 
red. These sleeves are in two sec- 
which are separated by a block 
which the side rails fit. Another 
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Fluted turning ready for finishing. Note how 
the wood of the core has been laid bare 


block of the same size is placed at the 
top of the turning. 

Che center sections of the sleeves are 
turned and glued first. The lower one 
of the blocks has a hole drilled com- 
pletely through it, but the top one is 
bored only half of its length. Since 

the most expert workers can drill 
these holes accurately, the blocks should 
be larger than their finished size. When 

‘have been drilled, they are slipped 

the end of the centerpiece and the | 

ing clamped in the miter gauge of | 

t ircular saw, as shown. By passing 
end of the block through the saw, 

ill be cut at right angles to the 
With this one square side as a 

the remainder of the block can 

n be cut to the required size. 

e location for the lathe center in 

top block can be found by drawing 

s lines. The work is then assembled 

glued. Before the glue hardens, it 

cessary to true the rail blocks in | 

! on to each other, so they are | 

I 1 across two strips of wood on a 

tr surface and a slight pressure is 

ipplied. When dry, the work is turned 

required pattern. 

ery attractive two-tone effect can 

tained by fitting one sleeve to a 

rpiece and then fluting it on a 

S r. The sleeve should be thin 

¢ zh to allow the cutter to lay bare 
‘ood of the centerpiece. 











soring Rubber Stoppers 


EN it is necessary to bore a hole 
gh a rubber stopper with a cork 
time and trouble may be saved 
eping the end of the borer wet 
1 caustic soda (sodium hydroxide) 
s on.—M,. C. BLANCHAER. 
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When an outboard racing driver guns his 
eager, whining mount across the starting 


line, his hopes are firmly pinned ona few 





all-important factors in his engine—not 
least among them spark plugs—to see 


him first across the finish line. 


Like most racing drivers who look only 
for the utmost in dependability and per- 
formance from their spark plugs, the 
champions of outboard racing, almost 
without exception, use Champions exclu- 
sively. Douglass C. Fonda, sensation of 
the 1937 outboard racing season, 
achieved a record suchas has never before 
been compiled by a single driver in one 
year. Winner of three national awards, 
he always uses Champions “because of 


their absolute dependability.” 


Every engine, whether automotive, air- 


craft, marine, truck, tractor or stationary, 


Sp, rats am : 6” ~ 
“RITED Eng. VO™ 
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YOU CAN DEPEND ON 


CHAMPIONS 





will perform better with Champion Spark 
Plugs. 27 years of ceaseless engineering 
and research, devoted exclusively to the 
constant betterment of the one product 
manufactured by Champion, have made 
this a fact. Demand Champions for your 
car because you can depend on them. 
Wherever you find good service you will 


find a Champion dealer. 


eminent 


ae 


Champion “‘V” Spark Plugs 
b 4 Specially designed for 


a » model gas engines giv- 

‘ ing the same dependable 
performance as regular 
Champions. Absolutely 
gas-tight, alloy needle 
point electrode, one- 
piece construction. If not 
available through your 





—— 





dealer, write Champion 
Spark Plug Company, 
Toledo, Ohio. 


34”, 24 Thread 
Actual Size, 65c 


EEE 








CHECK AND CLEAN SPARK PLUGS WHEN YOU CHANGE OIL 
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UNRULY 
HAIR 


Even Stubborn Hair Will 
Stay In Place 


Costs But A Few Cents To Use 
—a bottle lasts for months 


YOUR FLAIR 


ce? Does it natural gloss and 


Pi \ asy LO LIVE 


' , 
Lick 


rly appearance so Csst ntial 

tora through your 
or after shan 

il] then tay, cach 


istora gives hai 
natural, rich, 
wmed effect, 
leaving it 
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ind creams do. 
it! \ large 
le of Glostora 
ta trifle at 


r store. 








difficult to keep in) | 


it that rich, | 
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Workshops Started by Guild Clubs 


(Continued from page 78) 


HOMECRAFT-CLUB 


Mexico (Mo.) Homecraft Club with projects 
and tools that formed part of an exhibit 


demonstrations, literature, and special 
services. Fourteen percent of the clubs 
meet in hardware stores. The largest 
number (forty-one percent) meet in 
members’ homes. Although fifty-one 
percent stated women sometimes at- 
tend, only thirteen percent have wom- 
en members. 

There is, however, one club com- 
posed entirely of women—the Gila 
(N. Mex.) Homeworkshop Guild. It was 
organized last fall by twelve women 
who met at the home of Mrs. Arthur 
Northrup. Mrs. Northrup is president; 
Mrs. Adrian Bumgardner, vice presi- 
dent; Mrs. A. L. Barnett, secretary- 
treasurer. Sixty children were given 
toys and candy at Christmas. 

The Staley Handicraft Club, De- 
ceatur, Ill., is growing rapidly. Ten 
members joined at one meeting, bring- 
ing the total membership to more than 
seventy. 

A junior auxiliary is being organized 
by the Montgomery (Ala.) Handicraft 
Club ... Three members of the London 
(Ont., Canada) tomeworkshop Club are 
making their own lathes ... President 
Earl Scothon demonstrated how to use 
the jig saw and wood-turning lathe for 
the Fort Stanwix Hobby Club, Rome, 
Pes Bs . The Build-Our-Own Home- 
workshop Club, Natrona, Pa., is install- 
ing a club workshop in a garage. 

Charles Krause was host to the Sag- 
inaw (Mich.) Homecraft Club in his 
workshop. New officers are C. S. Kolb, 
president; Merle Hedrick, vice presi- 
dent; L. E. Foglesong, secretary; Er- 
nest Deford, treasurer; William J. 
Klenke, librarian. T. J. Paquette, 
George Parent, and the officers form 
the board of governors . . . Demonstra- 
tions of making wooden statuettes, 
shaping oval picture frames, and up- 
holstering were given at a meeting of 
the Oklahoma City (Okla.) Homework- 
shop Club The Toledo (Ohio) 
Homeworkshop Club was formed re- 
cently at the home of H. E. Stalker. 
The second meeting took place at a 
hotel, and various types of craftwork 
were exhibited ... A total of 250 toys 
were made by the St. Joseph (Mo.) 
Homeworkshop Club and turned over 
to the Boy Scouts for distribution. New 
officers are W. F. Simmons, president; 
Ray Harvey, vice president; Hartlie O. 


Davis, secretary-treasurer; Everett 
Elkins, librarian. 

After incorporating last summer, 
the Leroy (N. Y.) Homeworkshop Club 
purchased an old house, which at pres- 
ent is being remade into a club work- 
shop and an apartment. There were 39 
entries, 13 more than last year, in the 
club’s second annual exhibition. 

Officers of the Chaska (Minn.) 
Homeworkshop Club are William 
Betchel, president; Arnold Lambrecht, 
Jr., secretary; Oliver Rekow, Jr., treas- 
urer ... Charles Johnson demonstrated 
pottery making and A. W. McIntosh 
finished a sundial in bronze before the 
Mazda Homeworkshop Guild, Euclid, 
Ohio . . . Although most clubs are in- 
terested in woodworking, the Hard- 
wood Homeworkshop Club, Neenah, 
Wise., reports that by the end of this 
year at least eighty-seven percent of 
the members will own metal-working 
machinery The Shenango Valley 
Homeworkshop Club, Sharon, Pa., is 
conducting a membership drive ...A 
great deal of interest in the home work- 
shop hobby was created by a display 


LC Ro, 
HOME WORK si19 
Cis 


2° ANNUAL 
DISPLAY ConTs 


Annual exhibit of the LeRoy (N.Y.) Home- 
Workshop Club ina hardware store window 


of the Mexico (Mo.) Homecraft Club 
in a local hardware store... New offi- 
cers of the Yakima (Wash.) Homecraft 
Club are Everette R. Small, president; 
A. J. Stephens, vice president; R. L. 
Mashburn, secretary-treasurer; Earl C. 
Brown, librarian . .. The Witch City 
Homeworkshop Club, Salem, Mass., is 
specializing in building models. 

The Niagara Hoemeworkshop Club, 
Niagara Falls, N. Y., has purchased 
a screw-cutting lathe for its club work- 
shop. Officers are K. Gifford, president; 
R. Klettke, vice president; H. W. Steg- 
man, secretary; W. Klettke, treasurer; 
D. Romberg, librarian. 

Theodore F. Herbert has been elected 
president of the Gem City Homework- 
shop Club, Dayton, Ohio. Other offi- 
cers are George Sanders, vice presi- 
dent; Victor R. Shuttleworth, secre- 
tary-treasurer; Lesley Armstrong, ser- 
geant-at-arms Projects made by 
members of the Ware (Mass.) Home- 
workshop Club in one month include 
the following: Plaque of Guild emblem, 
made by E. Gosselin; canary breeding 
cage, R. Bouvier; serving tray, L. Moz- 
dzierz; model of circus wagon, Thomas 
Moriarty The Homecraft Club 

(Continued on page 99) 
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| was held in March ... The Fall River 
| (Mass.) Homeworkshop Club plans to 
| hold its annual exhibition in June... 


| (W ash.) Homeworkshop Club... Offi- 


| workshop Club are Herman MacPeek, 
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Clubs Start Workshops 


(Continued from page 98) 


Pittsburgh, Pa., has increased its 

mbership to 348 men... A clam boil 

s held for members of the Timber 

aft Homeworkshop Club, New Bed- 
wd, Mass., and their wives recently. 

Members of the Bison Homework- 

p Guild, Buffalo, N. Y., are remodel- 

r the newly acquired clubroom and 

iking furniture for it. John P. Cleary 

tured on aluminum recently. The 
ib delivered 475 toys to 128 families 

t Christmas. 

Ww. T. Baxter, art metal and jewelry 
nstructor at Woodrow Wilson High 
School, Washington, D. C., demon- 
strated gem cutting and jewelry mak- 
ing for the Capital Homecraft Club. 
The annual exhibit was held in Febru- 
ary... James Arnish has been elected 
president of the Sunset Social and 
Hobby Club, Brooklyn, N. Y.; Bennie 
Amodeo, secretary; Robert’ Bahlin, 
treasurer . .. Under the direction of 
Gladfred Viery, the Niles (Calif.) 
Homeworkshop Club entertained the 
Arts and Crafts Club. An exhibition 


Talks on hardwoods, operation of the 
table saw, and inlaid pictures were 
given at a recent meeting of the Seattle 


cers of the Peekskill (N. Y.) Home- 
president; Lester D. Jessup, vice presi- 


dent; Harry Rigby, Jr., secretary; Ar- 
thur A. Dix, treasurer. The annual 


exhibition was held in March...A 
survey of the Ware (Mass.) Craftsman 
Guild shows that nearly half of the 


members own power equipment. 

Recent meetings of the Tri-City 
Homeworkshop Club of LaSalle, Peru, 
and Oglesby, Ill., have included talks 
by J. C. Rucinski on leather work and 
Paul Repka on plastics ... The Edison 
Homeworkshop Club, Chicago, Ill., has 
( pleted plans for its annual crafts- 

nship contest on April 21... Offi- 
cers elected by the Fargo (N. Dak.) 
Homecraft Guild are Arthur Malme, 
president; J. L. Woodward, vice presi- 

John C. Pollock, secretary-treas- 

urer; Gunnar Helland, librarian; Le- 
land Patten, governor for three-year 
ter 

The Y. M. C. A. hobby show of which 
the Lincoln (Nebr.) Homeworkshop 
Clu) was cosponsor was so successful 
thet hereafter the club will sponsor it. 
There were 134 exhibitors with 283 
ite entered. Approximately 2,000 
pe ns attended. The members have | 
Ce eted their ottomans and are tak- 
in p archery this spring. 


How to Start a Club 


( MPLETE information on how to 
Sta t home workshop club in your 
nel rrhood is yours for the asking. 
A ss the National Homeworkshop 
G 347 Fourth Avenue, New York, 
an iclose a large (legal size), self- 
adurssed, and stamped envelope. 
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J THESE MUSEUM EXHIBITS ) 
WERE DUG UP FROM THE 
RUINS OF BUILDINGS 
DATING AS FAR BACK 
AS TWO CENTURIES 







PART OF RESTORED Dine 
SET, ORIGINALLY DESIGNED 
By JOSAH WEDC HOOD 


IT’S HARD TO BELIEVE 
THAT A WHOLE DINNER SET 
COULD | deg he FROM 


THOSE L FRAGMENTS /{ 
OF CHINA, BUT THAT’S WHAT 
WAS DONE. EVERY SPADE- 

FUL OF EARTH WAS CARE- 
FULLY SIFTED 


THESE CURIOUS ‘H’ AND ‘L’ HINGES ARE VERY 
j POPULAR NOW. THIS PANEL SHOWS REPLICAS 
OF SOME FOUND ON THE SITE OF THE >—— 


| GOVERNOPR’S PALACE 
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VERY INTERESTING. 
THAT LONG STEM 

TELLS THE STORY pu 

OF HOW THEY (~~ /. = Qi} 

TRIED TOGETA 6 


J weil, NOWADAYS 
WE HAVE A BETTER 


1 SHOULD SAY SO. Secu ) 
ED 
WAY TO KEEP OUR 


ALBERT CERTAINLY HAS SOLV 
Re] THE PROBLEM OF CETTING A 
MILD, COOL. SMOKE / 



































Copyright, 1938, R. J. Reynolds Tobacco Co, 


THEVVE ALL FOUND THE KEV 70 


WORE SHUOKING SOY! 


—A MILDER PIPE TOBACCO THATS TASTIER TOO! 


RICH TASTE 





















| FIGURED 
COMES FIRST WITH OUT WHAT ASSURES . ¥ 
ME. PRINCE ALBERT |S > 
BETTER PACKING AND ’ 
FULL-BODIED, YET DRAWING AND re 
ee NEVER HARSH MELLOWER SMOKING. 
TRAINMAN $O | SWITCHED TO PA. 
ae — ITS CRIMP CUT 



















1 CAN PAY THE 
PRICE OF ANY TOBACCO, 
BUT PRINCE ALBERT HITS 
ME RIGHT FOR MILDNESS 










Smoke 20 fragrant pipefuls of Prince 
Albert. If you don’t find it the mel- 
lowest, tastiest pipe tobacco you 
ever smoked, return the pocket tin 
with the rest of the tobacco in it 
to us at any time within a month 
from this date, aud we will refund 
full purchase price, plus postage. 
(Signed) R. J. Reynolds Tobacco 
Company, Winston-Salem, N. C. 


OBACCo | 


THE NATIONAL 
JOY SMOKE 


E ALBERT 
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HOW A SIMPLE 
TRICK MAKES 
SHAVING EASY 


®@ Blackstone, master magician, says: ‘““Mak- 
ing whiskers disappear like magic is one 
of the easiest tricks on earth. Just slip a 
Gillette Blade in your Gillette Razor and 
— presto —you’ve got the closest, longest- 
lasting shave money can buy. Shave the 
Gillette way and your face feels the differ- 
ence. What's more, it shows the difference 
—looks cleaner and smoother—for hours!” 





PRESTO! THE WORLD'S BEST SHAVE 


@ A few passes whisk away Blackstone’s 
steel-gray stubble quickly and cleanly. 
You don’t have to be a magician to dupli- 
cate this feat. Simply use a Gillette Blade 
in a Gillette Razor. You'll get the world’s 
best shaves for less than one cent a day. 





nee, 


<7 






PRECISION - MADE 
FOR EACH OTHER 


MORE SHAVING COMFORT FOR YOUR MONEY 
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SMALL “GROWLER” 
Armature Tester 


wound on core from old auto generator 


MA, y 7 
Hi 


UAH: ty] 


| ed 


/ 
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The 


and 


unit 


ITH this armature-testing unit 

or “growler,” it is a simple 

task to find the reason for the 

sluggish operation of an auto 
generator, starting motor, electric drill, 
or any small commutator-type shop 
motor. 

The growler core is made from the ar- 
mature core of a discarded auto gen- 
erator. Remove the coils from the core, 
drive out the shaft, slip out the fiber 
insulating strips in the slots and, with a 
pair of tin shears, cut away about one 
third of each lamination, leaving the 
part to be used in the final assembly 
like those shown in the drawing above. 
The fiber end pieces should also be cut 
to this shape. 

A good form to use in reassembling the 
laminations consists of two long metal 
dowels driven into a board (Fig. 1). Put 
one of the fiber end plates in place first 
and follow up with all the steel lamina- 
tions, ending with the other fiber plate. 

Take the assembly from the board, 
bringing the dowels up with it, and 
clamp in the vise. Remove the dowels 
and put in their places two lengths of 
steel or brass rod, threaded on each end 
with an 8-32 die. These rods, shown in 
Fig. 2, should be 1% in. longer than the 
assembled core. 

Make four metal bushings, ™% in. long, 
place them over the protruding ends of 
the rods, and apply nuts tightly to keep 
the laminations from spreading. These 
nuts will have to be removed after wind- 
ing so that the legs of the tester can be 
applied, but as the legs would be in the 


laminations 
from an old auto 
generator are cut 
stacked on 
metal dowel pins 


At left, the test 
completed, 
showing position 
of toggle switch 
on one of the legs 
of the instrument 





How an armature is placed on 
the tester and a metal feeler 
used to locate an open circuit 


way while the winding is done, 
they must be left off until 
later. 

Replace the fiber insulating 
strips in the slots and wind 
the core. This is done with 
No. 22 or 24, B. and S. gauge, 


double cotton-covered' wire. 
About 300 turns will be 
enough, and they should be 


distributed as evenly as pos- 
sible in the slots between the 
clamp bolts. Do not let the 
wire hump up above the 
central hole so that an arma- 
ture being tested will rest on 
it. It may be necessary, in 
case larger wire than No. 24 is used, to 
substitute thin oiled or varnished paper 
for the thicker fiber strips. In any 
case, use some kind of insulation be- 
tween the core and the windings. 

The legs are formed from rather heavy 
gauge steel strap. Mount the unit on 
a wooden baseboard with screws. A line 
switch is also required. It may be of the 
toggle type, mounted in a %-in. hole in 
one of the legs. 

As the method of using an armature 
tester is rather well known, it will be 
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FIG.3 
GROWLEF 
WINDING 
— 
LAMP- 
“fry - 





mS, 
X- CONNECT TEST LEAD ON LINE SIDE OF GROWLER 
SWITCH AS GROWLER IS NOT ENERGIZED WHEN 
LAMP IS USED 


Wiring diagram of growler, test prods, ond 
lamp, and, above, the front leg and switch 
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ntioned only briefly. Additional in- 
mation can be obtained, when re- 
ired, in an automotive manual or 
m your auto mechanic. 
[he armature is placed over the pole 
es of the unit and the current turned 
This causes the familiar hum or 
»wl which gives rise to the name of 
type of tester. Hold a thin steel 
ip, such as a hack-saw blade, over 
armature coils and slowly rotate 
armature with the other hand. 


[f the blade is attracted strongly to 


armature at some certain position, 
indicates that the coil directly be- 
en the pole faces is shorted. If this 
the only place where the attraction 
s place, it means that the short is 
ween two or more turns of this one 
_If, however, the feeler is attracted 
wo or more coils, one of these coils 
‘ry probably shorted by the other. 
he feeler is also used to test for an 
n-circuited coil. One of the photo- 
yhs shows this test being made on a 
erator armature. Use the feeler to 
rt-circuit adjacent bars around the 
mutator. If, on breaking the con- 
a heavy spark is noted, pass on to 
1ext pair, as the spark indicates a 
d circuit; otherwise look for a break 
he coil connected to the bar. 
‘rounds between coils and core some- 
s occur. To test for these, a pair of 
prods and a lamp are needed. These 
» not incorporated in the unit made 
the writer, but may be added to the 
eboard if desired. The wiring dia- 
m (Fig. 3) shows how they are con- 
ted. In this test, the growler switch 
turned off and the test lamp circuit 
1 alone. One prod is held on the ar- 
ture shaft while the other is touched 
each commutator segment in turn. 
There are two armature faults that 
hard to detect. Sometimes the heat 
eloped in running will cause a short 
in armature, and when placed on the 
wler for test will show clear. The 
e taken up in removing the arma- 
from the machine and placing on 
unit will be enough for the arma- 
to cool off and clear up the fault. 
ously, heating the armature just be- 
testing is the method to use in a 
of this kind. Then again, the cen- 
fugal force exerted on the coils while 
ning may cause a short that doesn’t 
v up in a stationary test. 
a final word, don’t turn on the 
e” before putting the armature in 
and always turn off the switch 
e removing it. 


Brass Ring Aids in Making 


Ground-Glass Screens 


photographic and experimental 
rposes, a piece of ground or frosted 
is often required. Here is a quick 
easy method to prepare it: Obtain 
vy brass ring about 1 in. in dia- 
with about a %-in. hole, although 
imensions are not important. Place 
the sheet of glass and put a small 
tity of powdered abrasive inside the 
Add water to make a thin paste 
tart grinding by moving the ring 
mall circles. More abrasive and 
must be added from time to time 
you feel an adhesion between the 
nd the glass. 
an extra fine-grain screen to use 
your microscope, start with a 
grit and grind until you remove 
lish; then wash the glass and ring 
ighly and use a finer grit for finish- 
The best abrasive for the finer 
is is regular optical emery, grit 
3 being satisfactory.—J. E. G. 
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Bi. 


3 ELECTRIC'S new Audiphone is not 


just an improved version of an old medel. This 


Ortho-technic Model is brand new — built on entirely 
different principles in hearing aid design that bring 
you hearing ease impossible till now! 

Developed by scientists at Bell Telephone Labora- 
tories, this remarkable instrument at last enables you to 
Hear clearly and enjoy group conversations once more; 
Hear in any position—there’s no “cut-off” when you 
lie down or recline; 

Widen your hearing circle—hear distinctly at much 
greater distances; 

Enjoy natural tone — with greater volume than in any 
previous aid; 

Reduce bother and expense in connection with bat- 
they last much longer. 





teries 

A variety of combinations enables your dealer, after 
an Audiometric test, to recommend a hearing aid— 
with either air or bone conduction receiver—that will 
meet individual requirements. Send the coupon today 
for booklet giving full details. 
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IN A JIFFY! 










Canned Wood Makes 
Home Repairs Easy 


Anybody can do a fine job of re- 


pairing quickly — 


e broken chairs @ cracks 


@ loose casters ® screw holes 


holes in wood = @ _loose drawer 


e nicks pulls, etc. 


with this canned wood that handles 
like soft putty and quickly hardens 
into wood you can drive nails and 
screws into, paint, or carve. Paint, 
hardware and 10¢ stores sell 
PLASTIC WOOD in 
10¢ and 25¢ tubes, 
35¢ cans. 





Quickly, permanently joins and 
repairs ch 


luloid, etc. 


ina, glass, wood, cel- 
It’s Transparent— 
yet sets like granite. 

Also available in Metal color. 
At paint, hardware, 10¢stores. 






















Smoke flaps in 
use and, above, 
the best frame 






Heating a 


Square Tent 
ON CHILLY DAYS 


pee, an ordinary square Sibley tent can 

easily be heated for early spring and 
late fall camping, and the cooking can be 
done in comfort under cover. Besides, 
your firewood is always dry, less wood is 
required, and light as well as heat is 
provided by the fire. 

A triangle is cut out of the front of 
the tent as shown in Fig. 1, and the flaps 
are sewn on. Cut, hem, and fit small 
pole pockets into the upper corners of 
the flaps before hemming the flaps them- 
then turn the hems of the flaps 

over the edges of the pockets, and sew 

all together securely when hemming the 
flaps. A palm protector made as in Fig. 
| 4 will aid in sewing the heavy cloth. 


* FITTED with smoke flaps like a te- 


selves; 




















SOLE 
LEATHER 


METHOD OF 
PUSHING 
NEEDLE 
WITH PALM / 











While it is possible to use a center 
pole with this arrangement if the foot of 
the pole is covered with asbestos and the 
fire is placed a trifle forward of the cen- 
ter of the tent, it is more satisfactory to 
make a frame. The best arrangement is 
shown in Fig. 3, made with fir “two by 
fours” and “% by 4-in. boards for the 
diagonal bracing. If the corner and door 
posts are sunk firmly in the ground, the 
diagonal bracing may be omitted. Should 
lumber be difficult to get, four corner 
pieces alone will serve, if the X-shaped 
cross bars are placed about 6% ft. from 
the ground. In either case, the poles are 
notched at the top (Fig. 2) to receive the 
iron rod sewed into the top of the tent. 

The knack of handling the fire must 
be learned by expe- 
rience. The force 
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IRON PEAK 
FRAME SET the windward sod 
IN NOTCHES 


of the draft is con- 
trolled by raising 


cloth. The tent door 
must be kept closed. 

In a tepee, the 
beds are usually 
placed at the back 
Cooking utensils 
and provisions are 
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Size of flaps and how poles are notched to fit rod in top of tent 


arranged on one 
side; firewood and 
equipment on the 
other. Hangers are 
strung to the poles 
for clothing.—J. H. 
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This Racing Yacht Won 


a Championship 


(Continued from page 75) 


keel. Do the same with opposite 
le, the latter plank being lapped over 


e first plank at keel and trimmed so 


it edge will be at center of keel. Trim 
erlap with a razor blade and fill with 
im composition. Apply one coat of 


ellac or paint to inside of hull. Attach 


k, applying seam compound, then 


ndpaper and shellac. Finish hull with 


in and three coats of varnish. 

‘o make lead keel, first cut a wood 
tern to shape. Saw a slot 1% in. deep 
upper end and fit 20-gauge galva- 


ized iron % by 9 in. into slot. Varnish 
pattern. When dry, apply thin oil, and 


on oiled glass in upright position as 


a shown. Surround with a wooden frame 
| and pour thick mixture of plaster and 


W 


| sel 


ot 


iter in one side. When plaster has 


trim off portion that has flowed to 


her side; then oil the surface of the 


plaster and pour the second half. Sep- 
arate the halves and remove wood pat- 
tern and metal. Dry over a stove for 


th 


ree hours, set in a box of sand, put 


the metal slot former in position, and 
cautiously pour melted lead into mold. 
t is dangerous to pour hot lead into a 
damp mold because of the possibility 


oO! 


in explosion. When cool, remove lead 


from mold, take out the metal strip, and 
smooth the casting. 


(Continued on page 105) 
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LIST OF MATERIALS 
WHITE PINE 


A W. b. For 
§ 31 Work board 
4 28 Keel, stem, and stern 
6 32 Topside planks and 
deck beams 
f 4 7 Wedgeand moldblocks 
| 14 6 Pattern for lead keel 
WATERPROOF BIRCH PLYWOOD 
3/32 8 30 Deck 
32 4% 31 Bottom planks 
DOWEL 
30 Mainmast 


" 60 Upper mast and spars 
All dimensions given in inches. 
MISCELLANEOUS 
uge galvanized sheet iron, 8 by 10 in. 
rr fin and rudder. 
lb. lead for keel. 
German-silver or brass wire, 18 in. 
ng, for rudder control. 
. copper tubing, 3 in. long, for rudder- 
ck tube. 
head brass screws: 1 doz. 34-in. No. 3, 1 
¥g-in. No. 4, 1 doz. 34-in. No. 5. 
dhead brass screws: three 1-in. No. 8. 
t, brass 34-in. cleats. 
ging toggles. 
ging hooks. 


. brass screw eyes, '4-in. eye. 
loz. brass rings for sails, '4 in. 
iss rings for topmast, ™% in. 
s Sleeve for topmast, 214 in. long, 34 in. 


ide dia. 
balloon cloth, 74 in. wide. 
compound. 
gany stain and varnish for hull. 
or paint for inside of hull. 
d toothpicks. 
n glue. 
fishline. 
mason line. 
ol soft solder for rudder. 
plaster for keel mold. 
green enamel paint for fin and rudder. 




















IN 1900, . .“I am send- 
ing you this picture of my- 
self because it was taken at 
the turn of the century, 
when I first took up with 
pipe smoking. I recollect 
spending the next five or 
six years trying different 
smoking tobaccos—but 
then I happened on UNION 
LEADER which suited my 
taste just right.” 


ey 


SSS 

















ee 


TODAY. .- “Although I 
62, lam still smok- 
apeR, my fa- 
-gone days: 


am now 

ing UNION LE 

| yorite of by 

| ears, 1 fine 
After all these year®> 1 fi 





this kindly Kentucky ~~ 
yoth-tasting ane 

ver. So I set 
just 


ley as smc 
pleasurable as e os 
myself to writing UTS 
to tell you what a nance 
acco you make. —Wilia 


C. Sabin, Penn Yan, N. Y. 


Smooth and foi 
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ALWAYS » «+ For more than 


a third of a century 

UNION LEADER has been receiving 
“fan mail” from pipe lovers 

who have found pleasing 
contentment in this age-mellowed, 
bite-free smoking blend. 

For filling a pipe or rolling your own, 
UNION LEADER has always been 


a very big value for a dime. 


Copyright, 1938, by P. Lorillard Co., Inc. 


FOR PIPE AND 
___—_———_]}_ CIGARETTE THE GREAT AMERICAN SMOKE 
1938 Piease mention PoputaR SCIENCE MONTHLY when answering advertisements in this magazine. 
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Sectional rowboat, Nos. 340-341 


All-purpose boat, 
No. 331-R 








Midget boat or pram, 
No. 339-R 





New Boat Plans Added to Blueprint List 


UILDING a boat is an ideal project Spanish Treasure Galleon (24 in.), 46-47... 
law eeuteer beens t | re ae Trading Schooner (17!4-in. hull), 252-252.. 
for spring because it is something U. S. Battleship Texas (3-ft. hull), 197-198- 
you can enjoy all summer long and 199-200 
: . ynstructio its are availabl yr) 
have available for many seasons to we —. poem ye for 
come. Pictured above are our three 
newest boats, plans for which are listed ake FURNITURE 
below. We have blueprints for many > Ret my asa ll Table, 333A 
. ° . . °- edar 1e€S 4. . 
* Any outboard types of boats and a wide variety of 8} Double-Decker Bed, 277A... 
motor will push a boat. | other projects, so if you do not see what End Table, American Empire, 241A 
(Johnsons, of course, have rant end é sts i olf Fireside Bench, Colonial, 187A-188A 
N.O. A. certified horse power ee ee Oe ree Saar ce core 
, I addressed envelope for our complete list. Gate-Leg Table with Round Top, 
push-ability.) But it takes more Hanging Wall Cabinet, 280A.... 
than that to make a good fish- —_— Modernistic Lamps (three designs), 
ss t f : BOATS Reading Tables, Two, 68. 
ing motor! Sewing Table, J 


DEPENDable slow trolling / 4 All-Purpose Boat, 11 fe. 5 in. Silverware Chest on. Stand, 2564..... 
—_ « oe : —_ = | ong, tor sails, outboard motor, Smoking Stand, odern, 2 
speed, 360° eering with re Le : or rowing, 331-R P Tea Wagon (turning), 12............... ' 
verse, patented Co-Pilot, shock Canoe, 16-ft. canvas-covered kayak, with Telephone Table and Stool, 
absorber drive — these are fea- Col sail, 5 gt — . Tilt-Top Table (turning), 
w . bs . . ombination Boat, 15-ft. hull, can be pow- sake 
— 7 that — ° oe —s ered by sail, outboard motor, or oars, wer RADIO SETS 
or. You ge 1em in a Jjonnson. 131-132-133-R , 
ee ’ — ae | Folding Duck Boat, 13 ft. long, — } All- Wave Portable Receiver 
Sec Johnson or nsational ated | High-Speed Boat for Small Outboard Mo- y (two tubes, operated by bat 
bantam-weight beauties. Low tors (7 ft. 11 in. long), 257-Ruoeuwe tery), 
priced! Quality built! Phone Midget Boat or Pram, 9 ft. jong, for oars, Amateur Short Wave Receiver, 
our dealer for a demonstration sail, or outboard metor, 339-R ‘ Amateur Radio Transmitter, 
y 7 IN N MOT R : Racing Runabout (13 ft. long, for outboard oo me ae 3 > * E*-) 
OHNSON MOTORS motor), 261-262-R . : fu ectric Headphone Set, 130........ 
500 re hing Rd.. Waukegan. Ill Racing Sailboat Blackcat (13 ft. 4 in. long, One Tube (battery operated), 103.. 
aa ore bd _ eae, Sa 5 ft. beam, weighs 250 lb., Marconi Screen-Grid Set, . 
Johnson Motors "do apa rigged), 321-322-323-R y Short-Wave Converter Unit, 
Peterboro, Canada —<— .. Sectional Rowboat, 9 ft. 8 in. long, can be 


[ used with small outboard motor; all ry 4 MISCELLANEOUS and TOYS 
ONLY JOHNSON ee wood construction, 340-341 — > oN aa th Tw Rieke. pil 
Sport R b 9 ft. 8 , a 43-in |\ ee rbor wi ° ¢ 
HAS ALL THREE! — beam, ‘tee omatt > ine. Sin. ls ‘ = Garden Gate, 
e ea 709-310-R s eat 2 [4 Baby’s Crib ar va Play Pen, 26. 
| Utility Rowboat, 13-ft., (can also be sailed Garden Trellises . 


ALTERNATE FIR- Re ‘ or driven by outboard motor), 224-R . Log-Cabin Bird House, 244A.. 


ING. Two power Projector for Photos and Pictures, 259A 
impulses per revolu- . ‘ Rustic Settee, 156A.... 
tion instead of one. Smooth! } aoe MODELS Toy Electric Motor. “Softwood Coffee Ta- 


J UNDERWATER EX- oF Aircraft Carrier Saratoga (18 ble, and Scottie Pins, 332A.. 


OB ray nis Wert a —_ = in.) and a Flush-Deck Destroy- Turned Costume Jewelry, 275A .......ccc0e ; 


oe" \. er (614 in.), 226-227-R..... 
3 FULL PIVOT REVERSE. \ Alabama, famous Confederate bark-rigged 
. A omplete maneuverability. steam sloop, 21'%4-in. hull, 335-336-337 nm 
360° steering and reverse! Baltimore Clipper (8 in. long, carved sails), Popular Science Monthly 


—_ 92 ae aes, 7 353 Fourth Avenue, New York 
6 be £ E! } Bluenose, the famous fishing schooner, 1714- 


in. hull, 110-111-112-R i Send me the blueprint, or blueprints, numbered 
WRITE for new Brig Malek Adhel (20-in. hull; frame-and- as follows 
Sea-Horse Handy plank construction), 304-305-306-R 
Chart describing | Clipper Ship Sea Witch (9'4-in. hull), 219 
motors for 1938. Cruiser U.S.S. Indianapolis (12-in.), 216 
® , Packed with new Freighter, Ocean (14-in.), 271 iletaiesii 
developments! H. M. S. Bounty (8'%-in. hull), 254. : 
Liner President Lincoln (1434 in.), 325 


Locomotive Model, Hudson Type, HO 
oj he Gauge (14 in. long; driven by 6-volt 
motor), 329-330-R 
Mayflower (24 in.), 83-84-85-R satiela 


| New Bedford Whaleboat (14-in.), wi . 
Privateer Swallow, Baltimore clipper, Street 
Lk - (13-in. hull), 228-229-230-R aii , 
Racing Yacht Seascout (42-in.), 106-107-R_ .75 


E F in.), 13 : City and State....... 
OUTBOARD MOTORS Roman Galley (19-in.), 138-139-R Sieus calor gaat 


Sovereign of the Seas, clipper ship (2014- 
in. hull), 51-52-53-R 
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Reconditioning a Dull 
Pencil Sharpener 


STANDARD ‘type rotary pencil-sharp- 
ener cutters become dull all too quickly 
under heavy usage and are usually dis- 

arded. The cutters can, however, be 

sharpened in five minutes by the fol- 

lowing simple method, and the new 
ige lasts a considerable time. 

Remove the sharpener handle and 
take out the cutting-mechanism cluster. 
Hold the handle end in the right hand, 
ind the other end in the left hand at an 
ingle of about 35 deg. higher than the 
right hand. Now bring the cutting rolls, 
ne at a time, lightly up against a fine, 

gh-speed grinding wheel, moving from 

ne end of the cutter to the other. 

With proper light, the bright edges can 
e seen to disappear, and the job is 
ione. Wash the cluster in gasoline and 
reassemble.—JOHN H. BECKER. 


Fitting Hammer Handle 
to Remain Tight 


Woop handles for hammers, sledges, 
or similar tools can be fitted so they 
will not loosen by the following simple 
method: Trim the end until it is from 
, to 4 in. oversize for the eye of the 
tool. Bevel the end and dip it into any 
heavy-bodied oil or cup grease as far up 
is the head will come. Then hold the 
greased end in the fire until the oil be- 
comes foaming hot and the handle is 
ilmost at the burning point. Quickly 
lrive the handle into the head and 
vedge as usual.—STANLEY RUSSELL. 


This Racing Yacht Won 
a Championship 


(Continued from page 103) 


Cut fin and rudder from 20-gauge 
heet iron. Drill and countersink ten 
oles for screws that fasten fin to hull, 
ind bend flaps as shown. Be careful to 

untersink holes correctly. Rivet lead 
eel to fin with brass screws. Paint fin 
ind rudder with Nile green enamel. 

Solder \%-in. German-silver wire 
rass wire may be substituted) to rud- 

r and, after fastening fin to center 

hull, draw ‘wire through tube, and 
end to form steering lever. Attach 
wer end of rudder to fin with a wire 
ring. The automatic steering device is 

own in one of the drawings. 
Use 36-in. wide balloon cloth for the 
ils, cutting so that the weave is at 
‘ht angles to outer edge of sails and 
wing for a 4-in. seam. Cut main- 
ist from 44-in. dowel, and upper mast 
{ spars from %-in. dowel. A small 
tal sleeve holds the two masts to- 
ther. Arrange sails and rigging as 
licated; and the yacht is ready to 
itch its prowess against any other 
ling model. 

or straight sailing the string from 

boom is passed through the screw 

» and tied to the cleat, but for sailing 

fore the wind, the string is first 

ssed through a small ring soldered 
the tiller as shown. 
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Enjoy sight-saving light 1n more places 
LOWEST 
PRICES 


in history 


on Brighter 
G-E 


MAZDA LAMPS 


< Buy the new and 
| brighter G-E bulbs where 


you see this emblem 


Are you enjoying these benefits? 


[1] A BEDROOM that has good 
general light... from a 100- 
watt bulb. 


[_] Easier seeing at your HOME 
WORK-BENCH with a new 150- 
watt G-E bulb. 


[-] A STUDY TABLE that helps 
guard young eyes... with a 
new 100-watt bulb in a table 
model I. E. S. lamp. 


[-] A LAUNDRY where washing 
and ironing are easier... 
with a 150-watt bulb. 


[-] A BATHROOM MIRROR that 
([] AN EASY CHAIR that is really makes shaving easier... 
easy... with a new THREE- 
LITE bulb in your three-light 


I. E. S. lamp. 


thanks to the soft, glareless 
light from a Lumiline bulb 


on each side of the mirror. 


[_] A brighter, cheerier KITCHEN 
with a new 150-watt G-E 
MAZDA lamp. 


[] BETTER LIGHT for better, 
safer seeing throughout your 
home. 


Begin today, with a fresh supply of the new and brighter 
G-E MAZDA Lamps... at lowest prices in history 


GENERAL (#4 ELECTRIC 
MAZDA LAMPS 





YOU'RE TO BLAME 


... IF YOUR PICTURES ARE 


NOT CORRECTLY EXPOSED! 





It’s not your camera, or the weather 
that’s at fault. You’re “guessing” at 
camera settings, when there’s no 
need to guess at all. You can be sure 
your settings are correct... sure 
each exposure is perfect no matter 
what the weather or what type of 
camera you own... if you use a 
WESTON Exposure Meter. This com- 
pact, easy-to-use meter gives correct 
camera settings indoors or out, for 
any type of still or movie camera, 
and any film including color. In- 
sures perfect exposures every shot. 
See the WESTON at dealers, or write 
for literature . . . Weston Electrical 
Instrument Corporation, 622 Fre- 
linghuysen Avenue, Newark, N. J. 


fay) WESTON 
w/ : dite 


. 
& 





(Zi 











$190 in 8 DAYS 
STUCCOL SPRAYING 






a wo 
COLORCRETE MAKES 
ae aap Wt wisi ce NEW OR OLD BUILD- 
}~ —- “\% INGS MORE ATTRAC.- 
a >= SS TIVE and waterproof 
—— sath It fuses with any ma 
sonry surface, It fills all cracks and can be sprayed 
in any thickness and in 30 colors. Fully proven b 
over twelve years actual use under all conditions 
and every climate 
OFFERS BIG EARNINGS. Operators report costs of 
2¢ and up per sq. ft. and 








sell up to 7c. Some have paid 


for their equipment from first 
few jobs Machine capacity 
up to 1,000 sq. ft. per hour 
GET THE FACTS. Send for 
COLORCRETE Book ** Proven 
Business Opportunity.’’ Write 


today 


COLORCRETE INDUSTRIES, INC. 
5 Ottawa Ave. Holland, Mich. 
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Guns for the ‘Alabama’ Model 


(Continued from page 83) 





on wooden stanchions of their own. 

At this point I fitted the boat davits, 
but laid them aside until the rigging 
had been finished. The davits are 11% 
in. high. Their lower ends are set in 
sockets nailed outside the hull, just 
above the molding; and they are re- 
tained above by cleats or brackets 
nailed to the main rail, which has to 
be cut away a bit to enable the davit 
to stand upright. The davits at the 
stern are a trifle shorter and have 
not much curve. 

The Alabama had twelve gun ports, 
but carried only six guns in broad- 


side. I set these in the 
\7 first, third, and last 


ports, leaving the cen- 
ter ones for the pivot 
guns. 

The broadside guns 
were thirty-two pound- 
ers, smooth bore. They 























U~N ~ are shown in detail. 
“__\ The guns themselves 
may be purchased or 
turned from brass, or 
SKYLIGHT 


turned or whittled from 
wood. The carriages 
can be built up as was 
done in the case of the 
Hartford model, but solid ones are 
much easier to make. 

Cut a stick 4 by 5/16 in. in cross 
section, and cut the end square across. 
Then cut it down in steps as indicated. 
Hollow it lengthwise to take the gun, 
cut the outside to the same slope, cut 
notches to take one half the trunnions, 
and fasten the gun with bent-pin 
staples. For the trucks (wheels) cut 
a 1/16-in. round stick the right length, 
make a notch in it halfway down, just 
wide enough to take the carriage, and 
glue it on the bottom. 

To fasten down each gun, I drove a 
pin point through the back of the car- 
riage into the deck. 


The top and side 
views of skylight 





’ ie 
One of the hatches with its grating. The 
steering wheels are shown at top of column 


The breeching is a thick cord with 
its center seized to the cascabel (roun ‘| 
knob). The ends are seized to eyebolt 
in the bulwarks. The cord should be 
quite slack. 

Gun tackles on each side require 
two 1/16-in. blocks, one fastened to an 
eyebolt in the side of the carriage and 
the other to an eyebolt in the bulwark. 
The end of tackle is secured by hitch- 
ing it around all parts. 


' 


In addition to these, the Alabama | 


had one 7-in. Blakely rifled gun and 
one 8-in. smoothbore pivot gun. The 
former was carried amidships, abaft 
the foremast, and the other abaft the 
mainmast. I simplified the pivot car- 
riages for these by making carriages 











A portion of the poop-deck railing, which 
is supported on turned wooden stanchions 


as previously described. Each was set 
on a piece of 1/16-in. plywood painted 
to represent the sidepieces and athwart 
battens. Small trucks were placed be- 
neath, as illustrated. The plywood was 
secured to the deck with pins. 

Tackles with two blocks each were 
taken from the back of the slides to 
eyebolts in the deck, and others from 
each side of the gun carriages to sil 
ilar eyebolts. 

The guns and carriages are all black 

(TO BE CONTINUED) 


Trees In Miniature 

MINIATURE trees can easily be made 
from ordinary rubber sponges. Cut 
them to the desired size and shape; 
then, using tweezers, tear out little 
pieces to give depth between the 
branches. 
with silicate of soda (water glass). 


Now fill a tin can with water to with- | 


in 144 in. of the top, the can being deep 
enough to enable the tree to be com- 
pletely immersed. On top of the water 
float several colors of lacquer in suit- 
able shades such as greens, blues, and 
yellows. Dip the miniature tree down 
through the floating colors, and hang it 
up to dry.—C. A. VOELCKEL. 


Making Screen Doors Fit 

SCREEN doors that do not fit tightly 
at the top or must close against an 
uneven frame may be improved by 
nailing a strip of old inner tube, folded 
double, along the top of the door. The 
slight bias pull (from cutting 4 | 
straight strip from the curved tube) 
makes it fit well, and it adjusts itself 
to uneven surfaces.—H. PAPASHVILY. 


_ 
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Stick the sponges on sticks | 








“You takes a lil tech sii: 
| | an a lil dab o dat... 
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€ Ss a BRAC 
re ee 
ws 


The subway is supported 
inside with brackets and 
outside with stiff wires 


rPLYWOC 


ma 


nd Adding a Subway Line 
aft to a Model Railway 


the 


a " YOU have a permanent model rail- 


way layout on a table or shelf and 
want to try something new, why not 
= idd a subway line by the method sug- 
= gested in the sketch above? It costs 
little except for the track and provides 
nany hours of enjoyable work in plan- 
ning and building the stations, signal 
system, and the like. 

The plywood roadbed is supported by 
brackets on the inside and stiff wires 
on the outside, bent as shown and 
spaced a foot or two apart. Strong 

irdboard is used for the wall, and thin 


Yo 
= & 5 





=n j white cardboard for the ceiling. 

" A double-track line may, of course, 
set be built in the same way, but in this 
ted case it is advisable to dispense with the 
art curved ceiling.—JORGE ALBERTO OLEAGA. 
he- 


a How to Staighten Old 
ere Tin-Plate Track 


You remember the story of the colored mammy who 


was telling her little mistress how to make a cake 


wee NICKED and slightly bent model rail- “a tech of dis, and a dab of dat”! 

m- vay track of the common tin-plate To assure your car of perfect lubrication, Quaker 
ype may be straightened by making ” State goes about its daily transformation of the 

ck sort of drawplate from two pieces of 1 


finest Pennsylvania crude oil into a useful product 


DY ly by %4 -in. 
mild steel. Put the 
, by 1l-in. faces ~ Sm 
together, clamp jf 


differently from the old mammy. Instead of a rule 





of thumb “tech of dis and a dab of dat’’ method, 





-— 
— 












ide : a “OF the most exacting control modern science can pro- 
: in the vise, and : \ 22°], | ORAWPLATE rae See aa 5 
ut irill a hole 4 in. | & vide is used to remove all impurities. The final result is a motor oil so pure 
i rom one end on . DODEN that the most sensitive chemical test cannot find a trace of acid. And, the 
“ae ' the crack, just oru EZ common complaints of sludge, carbon and corrosion are wholly overcome. 
“ irge enough for ~~~ Quaker State's four great, modern refineries employ a group of scientists 

| the circular top f= ot A TN i Iv; a ble ree - 
mm part of the rail. ¢ re , who me spent a won ing ifetime in solving the problems of refining the 
sie ‘ut slots for the .—~~\~ AE world’s best motor oil. Every drop of Quaker State is rich, pure lubricant. 
ts wer, flanged METAL Strips S) SMALL Acid-Free Quaker State will make your car run 
we irt, and file the : better, last longer! Retail price, 35¢ a quart. Quaker = 
it. enter, Drawplate and method State Oil Ref ¢ Ar ‘ clas GZ, , 

Now clamp the of fastening the track State O1 efining Corporation, Oil City, Penna. y 

w= pieces with the | | lj = 
ra it-out part above the vise. Insert the AKER 
id of the rail with the pin into the 


tly vyhen the end protrudes, grip the rail MOTOR OIL 
an round the pin with small pliers and eee GUARANT 
Dy ul it straight through. re | er tate _ 





ening, where it should be a tight fit. € 
id a block of wood over the other d- 
{ and lightly tap the rail through. G Ci ree 

















led To fasten track of this kind to wood- | 


‘he ties, cut a number of pieces of thi 
a | tal 1% elt epee: IT MAKES CARS RUN BETTER \ 


by 3/16 in., punch a hole in 


je) e center, and nail them to the ties 
ith one cigar-box nail each. Bend the LAST LONGER 
j 


is as shown.—EDWIN L. EDLER. 
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No. 415-YA, 9%" swing Ry ¥ bed W 
Horizontal Motor Driven Adjustable Count ft, 
Motor, Switch and Belts. ($15 Down--$6 Monthly 


INVALUABLE TO INDUSTRIES 
EVERYWHERE FOR EANDLING 
PRECISION OPERATIONS... 


LL-KNOWN industries every- 
where are using the 9-inch Work- 
shop South Bend Lathe—and finding it 
the most profitable investment they can 
make. Designed and constructed for 
precision accuracy, this 9-inch Lathe 
handles machining operations to the 
most exacting specifications. Work- 
manship and new features insure speed, 
accuracy, and versatility. Industry 
finds it cannot afford to overlook this 
remarkable tool. 


Features include—Twin Gear Reverse 
to Lead Screw, Ball Thrust Bearing on 
Spindle, Automatic Longitudinal Screw 
Feed to Carriage, Precision Lead Screw 
for cutting screw threads from 4 to 112 
per inch, 34-inch hole through spindle 


WRITE FOR THESE BOOKS 


MOOR BLY ACY 8 ee ee ee ee ee ee ee 
SOUTH BEND LATHE WORKS, 
22 E. Madison St. South Bend, Ind., U.S.A. 


Please send the books checked here. 


§ONo. 33LB, **How to 
Run a Lathe," 25c, 
No. 36A, *‘‘How to Cut 
Screw Threads,"’ 10c, 
No. 35, ‘‘How to Grind 
Cutter Bits,"" 10c, 
No. 46, **9-inch Work- 
shop Catalog,’ Free. 


— 


Class of Work 


Name.. 





SOUTH BEND (Precision 












powered 
and detail ale vile 
to small 1 model in bn 
ean build. The 


QUAKER 


orkshop Bench ‘Lathe with 
F bay iy mest 
‘or 


italog also illustrate © FLASH 
fascinating SHIP and BOAT $4.95 plus 30c 
MODELS, fre le to $6.90 ) postage | 
Also O-Gau Freight Ca 1 r model airplar 
Model Speed Boat le fer. Easily 
part ind suppl I MAY Adjustable 
FLOWER t ' i ibi 
17% it printed decky lize rer ! 
her eo m4 with . | " - ' 
) By Wir 
M ‘ is M 1 t 
ya ! “4 ale } . 
t ‘ TAYLOR CU STINSON RE 
LIANT, ARMY PURSUIT Prices 36.50 
: Als t vw line of 
\ \ tels—ARROW 
PORT V AFRONCA K. MONOCOUPE 90 
! wie plu ke postag 
Send Se postag f vou Py the 
Meg Catalog now 
MEGOW’S, Dept. Ps 
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Howard & Oxford Sts., Philadeiphia, Pa. 
or 217 WN. Desplaines St., Chicago, m. | 
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85" 


Less Motor Drive 
Sold on Easy 
Payments as 
Low as $6.00 a 
Month for 12 
to 18 Months 


ACTURERS 
yO) @) ae 1010) t-) 
LABORATORIE 
MACHINE SHOPS 


THREADS—FACE 
—DOES MILLING 
CHUCKING, REAM 
ING, DRILLING 
FILING AND HUN 
DREDS OF OPERA 
TIONS IN STEEL 
IRON AND OTHER 
METALS 








Months} 


$117.00 





There are § 
South Bend I 
oan 13 


shaft drives 


$85 to $1500 


taking collets up to 14-inch, V-ways on 
lathe bed, Precision Cut steel gears. 


38 attachments are available for milling, 
grinding, draw-in collet chuck work, 
taper work, and many other operations. 
Made in 3’, 314’, 4’, and 41%’ bed 
lengths, and in 8 different drives. 
Costs less than 2 cents per hour oper- 
ating from ordinary lamp socket. 


SOUTH BEND LATHE WORKS 
822 E. Madison St., South Bend, Indiana 


LATHES ARE STOCKED !N PRINCIPAL CITIES 


Chicago—C.B.Burns Mchry., 541 W. Wash Blvd. 
New York—A. C. Colby Mchry., 183 Centre St. 
Philadelphia—W. B. Rapp Mchry., 132 Mo. 3rd. 
L.Angeles—Eccles & Davies Mch., 1910 Santa Fe. 
Detroit—Lee Mchry. Co., 6318 E. Jefferson Ave. 
Milwaukee—Voell Mchry. Co., 1533 No. 16th St. 
Boston—MacKenzie Mchry. Co., 36 Oliver St 
Cleveland—Reynolds Mchry., 2034 E. 22nd St. 
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2 FENCING 
SWORDS 








¥ 
WORLDS SS 
excitING FUN-HARMLE 
Develops strong body and alert mind 
- HARMLESS. The spring-steel 3-foot 
long foils (swords) are equipped with 
rubber buttons. Aluminum cup-shaped 
hand guards. Our De Luxe foils are 


built for hard usage. 
| Complete set of two foils (swords) and free instruction 
| booklet, only $1.75 postpaid. Two additional fencing 
swords FREE for limited time. (Regular price of these 
fwo sets of foils $3.96.) ORDER NOW. 
ALL-AMERICAN FENCERS GUILD 
§ $.P. 48 West 48th St., New York, N. Y. 
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Solder Prevents Train 
Track From Spreading 






SOLDER WHERE 


SOLDER WHERE 
RAIL MEETS TIE — 


Two ways to make the track more rigid 


TIN-PLATE model railway track can 
be improved by soldering the underside 
of each rail near the ends. The rails 
then will not spread apart, but will 
provide a tight fit for the connecting 
pins. Drops of solder placed where the 
rails are clamped to the ties also will 
help the rigidity SAMUEL COSMAN. 








The locomotive and tender ready to run 


Building a Model 


Locomotive 


IS EASY...INEXPENSIVE 
AND LOTS OF FUN 


F YOU thrill to the roar of the modern 
| locomotive as it speeds along its steel 

highway and wish you could build a 
miniature of it, now is the time te take 
up model railroading. Our HO-gauge, 
Hudson-type model locomotive is simpli- 
fied, practical for the small home, and 
costs little to construct. 

Kit 1L ($9.95*) contains all the mate- 
rials you need for building a 14-in. loco- 
motive and tender including sheet brass, 
brass tubes, rods, wire, springs, fiber, 
screws, boiler head, cylinder block, lad- 
der strip, six driving wheels, and ten 
pairs of wheels for trucks. Kit 2L ($4.50) 
consists of a specially built 6-volt motor 
and worm and gear for the locomotive. 
All the raw materials and a track gauge 
for making 25 ft. of HO track are con- 
tained in Kit 3L ($4.00*). Kit 4L ($6.95*) 
is the same as Kit 3L except that it con- 
tains third-rail chairs, which eliminate 
much of the soldering. 

Start this fascinating hobby now. Use 
the coupon below. 

NOTE: If you live west of the Mississippi River 


or in Canada, add 50 cents to all prices marked 
with an asterisk (*). By sending your remittance 
with this order, you save the C.O.D. charge 





when answering advertisements in this magazine. 


Canadian orders cannot be sent C.0.D. Remit by 
money order, check, or registered mail. This of 
fer is made only in the United States and Canada 
Popular Science Monthly, Dept. 58B 
353 Fourth Avenue, New York, N. Y. 
) Kit 1L Kit 3L } Send C.O0.D. 
() Kit 2L Kit 4L }] Money inclosed 
Name 
Address 
(Print name very clearly) 
POPULAR SCIENCE MONTHLY} 








Yai Romig "8 


| the signboard illustrated. The drawing 





Miniature Signboards 
for Model Railway 
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Fence and Cornet Brace BRACE 


f~ OLORED magazine advertise- 
\, ments, when cut out and pasted 
m cardboard, make good miniature 
signs for a model railway. To keep the 
signs from curling, paste a second 
piece of paper on the back. 

Balsa strips were used for the fram- 
ing and for the supports at the back of 


is purposely dimensioned like a full- 
size signboard so that a model may be 
made to any scale desired. The lattice 
at the bottom may be omitted or imi- 
tated by using cross-stitch canvas, a 
coarse, stiff cloth intended for art nee- 
dlework, with every third thread pulled 
sut. The lattice is painted to match the 
rest of the framing. 

Grass for a surrounding pasture is 
made by painting the base with light 
green paint, mottled here and there 
with pale yellow. Before the paint is | 
dry, sprinkle a thin layer of fine saw- 
dust, previously dyed a grass green, 
ver the “ground.” 

Nearby trees are small pieces of dyed 
ponge glued to small twigs. The saw- 
lust and sponges are easily dyed if 
placed ina cloth bag and dipped in dye. 

If your road is built to a scale of 4 
1. to the foot, ordinary kitchen matches 
will do for pasture fence posts. Place 
them in holes drilled in the base and 
hen clip them off so that they will be 
tbout 1 in. high. The barbed wire is 
ine black thread glued to the posts. 
The corner posts are braced as shown 
) the sketch.—J. W. CLEMENT. 


Freight-Car Details 


MODEL railroad- 
rs who build their 
n box cars will 
d that black Rp 
nap dressfasten- 59)) 
make surpris- 
ely realistic 
ike wheels. : 
re staples of “> 
type used in wink 
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| formance three ways: they cause a fuel waste 





ces for fasten- 
papers together can be used as | 
gs for the type of ladder in which | 
rungs are fastened separately to | 
side of the car. The staples come 
everal widths so it is possible to find | 
size for both “O” and standard | 
iges.—W. J. BAKER. | 











Don’t wait till Saturday Nite... © 


HAVE YOUR SPARK 
PLUGS CLEANED Now! 


Dirty or worn spark plugs impair engine per- 


as high as 1 gallon in 10, they reduce power 
output, and they cause hard starting. The rea- 


son is simple. When dirty, spark plugs misfire 





intermittently. The remedy is widely available. 
It is the service rendered by 70,000 Registered 
AC Spark Plug Cleaning Stations. These 
stations are equipped with the AC Cleaning 
Machine which, with a specially crushed, 


semi-soft rock under controlled air pressure, re- 





moves spark plug oxide coating, soot, and carbon 


thoroughly and quickly. The cost of this service To remedy 
is only 5c a plug. The average plug needs it spark plug wear 
every 4,000 miles. REPLACE 


WORN PLUGS 
Look for this wi 


th 
SIGN 
when you need ‘ 


plugs or plug 
rte "STATION service QUALITY 


CLEANIN 
oe SPARK PLUGS 








AC SPARK PLUG DAYAR (O) ye * General Motors Corporation » FLINT, MICHIGAN 
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AMERICA’S 7éa-2 
MOVIE CAMERA 










Richard Arlen, star 
of Columbia's “No 
Time To Marry.” 


With F:3.5 Lens. . $19.95 


Over 200,000 enthusiastic UniveX 
owners will tell you why this amazing 
movie camera, in one short year, out- 
sold those of all other makes com- 
bined! Compact, lightweight, easy to 
load and operate, and always depend- 
able—it’s the only movie camera in the 
world that uses the inexpensive 60¢ 
UniveX Cine Film and takes theatre- 
quality movies at less cost than snapshots! 


UNIVEX MINICAM 














The lowest-priced 
precision-built can- 
did camera ever of- 
fered! Uses UniveX ~ ¥ 

10¢ and 15¢ roll-film. a if 
The only one taking six exposures, thus 
eliminating unnecessary picture-taking 
and delay! Fitted with new-type Achro- 
mar Precision Lens—individually fo- 
cused, adjusted and tested. Shutter 
speeds for time exposures and 1/50-of- 
a-second snapshots; spy-glass-type view- 
finder. Self-opening. Antique bronze 
finish. Clear, sharp negatives 112” x 
14g” that make excellent 3” x 4” 
larger-prints. 


PRICES HIGHER IN FOREIGN COUNTRIES 












FREE BOOKLET 





s : 
; UNIVERSAL CAMERA CorP. . 
8 Dept. 58, 32 W. 23rd Sc. L 
4 New York City ; 
Send me the free booklet checked below : 
; [] UniveX Minicam [] UniveX Cine “8” : 
a 7 
8 Name__ cetnnenbenennanes . 
a Fe | 
a ' 
4 Address — ae a 
| 7 a 
:. s 
a City _ State 4 
L i 
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Photographing Children | 
(Continued from page 96) 


thin, cheap silk (or tracing cloth), and 
is large enough to cover the front of 
the reflector. 

The equipment should be all ready | 
before the child or children are called 
in. If the background (wall paper or 
paint) is not of a comparatively soft 
shade and design in the room you are 
to use, then a plain white or light- 
colored sheet should be suspended over 
the wall for a background. You will 
find, as you progress, that a white 
background can be rendered photo- 
graphically as any shade you wish, 
from white to very dark. This is gov- 
erned by the light which falls upon it. 
The farther the lights and subject are 
away from it, the darker it will become. 

For a start the model position should 
be about three or four feet from the 
background; the lights at least that 
far away again. 


HE camera position will be governed 

by the amount you include in the 
picture and the angle, but for normal 
results should be at the eye level of 
the model. The camera should always 
be on a firm support or tripod. 

Lay near the camera a few “props” 
in the nature of books or toys, but 
avoid having too many objects appear 
in the picture. Simplicity is one of the 
major attractions in a portrait. 

Now bring in the child (or children). 
Play with the child, show him where 
you want him to stand or sit, but make 
no attempt to pose him. Get the child 
to forget the camera and become so 
absorbed in your conversation that he 
even forgets himself. A gentle reminder 
as to position may be introduced from 
time to time, but do not make the de- 
sired position of paramount importance. 

Formal portraits with full attention 
apparently directed toward the camera 
are very little more difficult. You sim- 
ply replace the interest-creating object 
with a story or with absorbing conver- 
sation. The little boy in the portrait 
was listening intently to a deeply in- 
teresting (to him) conversation on the 
habits of gophers. 

The primary thing, of greatest im- 
portance to remember, is that portrait 
lighting should be simple. The light 
should come fundamentally from but 
one source. Although we shall assume 
you are going to use two lights, the first 
is placed relatively close so as to light 
the subject, but the second light is at 
a greater distance to light up the shad- 
ows cast by the former. These shadows 
should still be shadows, yet illuminated 
well enough to show a degree of “‘tone’”’ 
on the finished print. The amount of 
light to throw into the shadows is de- 
termined largely by experience. 

If the light is coming from two equal 
sources, each illuminating a side of the 





model's face, andif the secondary source 
is twice as far from the model as the 
first, then the light falling on the 
model’s face from the secondary light 
is not one half as intense as that from 
(Continued on page 111) 
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NO CLEANING 
ADJUSTABLE POWER 
LOW COST AMMUNITION 


Grooves inside barrel make the Crosn 

a real rifle with all the hair-splitting a: - 
curacy this term implies. Shoots bu! 

(pell) same diameter as .22 powder rifle, 
but silently, powerfully, with no recoil, using the 
terrific force of compressed air—same force U. 

Navy uses to drive 2000 Ib. torpedoes. Marvelous for 
target, small game. Single and 20 shot repeater 
models. No license required. New ‘“‘clickless’’ Fx 
arm and Target Stock. 


SuperPells i 4, 


Best forall .22cal. Airrifles. Heav- 
ier, longer, more perfectly formed 
(secret process), thus harder 
hittingand moreaccurate. Madeto target an ame shoot- 
American standards by American ing facts; also Crosman 
workmen. Write for Poider. Catalog. Write: 


CROSMAN ARMS CO., inc., 386 St. Paul St., Rochester, N.Y. 


Rifled 
barrel 


Ask Your Dealer To 
Show You a Crosman 


FREE BOOK 


Containin important 












\\ Sa 

FISHE 

GET THIS THRILLING NEW 

BOOK ON FISHING Za ge/ 


} 
“‘Ozark Ripley Tells About Fishing.”’ Page after 
page of thrills covering all types of angling — i 

| 
| 





written by Ozark Ripley, master fisherman. Also 
valuable information on outboard motors and 
boats. Write for your copy. Free! JOHNSON 
MOTORS, 1311 Pershing » Waukegan, Ill. 
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Price 













Easy Terms 

Only 10c a Day 
Save over % on all standard office 
models. Also portables at reduced prices. 
SEND NO MONEY 


All late models completely refinished like 
FULLY 


brand new. GUARANTEED. 10- 
Big free catalog shows actual machines day 
in full colors. owest prices. Send at once. Trial 


Free course in typing included. 31 
International Typewriter Exch., 5ep:."S07 "Geico 





mm Print YourOwn 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, et« 
Save money. Sold direct from fac- 
tory only. Does raised printing like 
engraving. Printfor Others, Big 
Profits. Pays for itself in ashort 
time. Easy rules. Junior outfit, 
oe $8.25,Senior$17up.Writeforfree 

’ details mentioning whether youare 
=C most interested in doing your Own 
rinting or printing for Others. 


TAM EMD Kelsey Presses, N-33, Meriden, Conn. 


THE I. M. P. OUTBOARD MOTOR 


An exact detailed replica of a famous racing 
motor—electrically operated by flashlight 
s—1l's to 6 volt—single or series—2000 R 
Height 5 in. weight 5.90z.—prop.| 
—for speed boats yp to 24” or as $3 5° 
auxiliary for sailing models. P.P. 

Send 10c in stamps or coin for catalogue of stear 
gas & electric motors, model airplanes, boats & 
trains—charts & guides— 


INT'L. MODELS 251 W. SSth Street 













out 


N. Y. C. 

















Self-Oiling, Roller Bearing 

Reliable power for farm or factory. — 

Uses all fuels for pumping, sawing, etc. Best 

engine for the money. ou Pay Less to Own it— 
ss to Run it. Cash or Terms—Catalog Free. 
WITTE ENGINE WORKS 

2225 Oakland Ave., KANSAS CITY, MO. 


ARCWELDER From otn 


“We Show You How” GENERATOR. 
For light or heavy 
work, 75-200 amps. 
Single or twin. 35c 
brings complete 
plans and valuable . 
catalogue listing over 500 electrical items. 
100 other generator changes. 


LeJay Mfg. Ce., 323 LeJay Bidg., 
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( /DRAT 17.7 | SHOULD 
\ HAVE PUT SOME 3S- say 


| ONE OIL ON THIS LOCK / 















ONE oil is specially blended 
t » moving parts clean, free 

ist, and lubricated. Use it 
r rly on hinges, locks, sew- 
in¢machines, tools. Athardware, 
irug, grocery and 10¢ stores. 








PHOTOGRAPHIC 


128 page Photographic 
Almanac—jncluding (1) Special 


month- by-month Photographic Cal- 
endar. (2) Special artic le by leading pho 
tographic authority. (3) Handy Exposure 
table, film and plate speed table, Exposure 
Guide. (4) Over 100 pages of still and 
movie cameras, films, lenses, enlar; aa. 
ee everything ,Photographi ic— 
span big savings and TAR- 

NTERI ED on 10 Day Money Back Trial. 








Now ready— 
Central’s new Free 


tea equipment accepted in —_ 
Write for your Free iuanae now. 


Dept. $-5 
CHICAGO 
Photographic 


Headquarters 
Since 1899 

















OWN onthe 
fF: famous guns, pistols, 


, cameras, etc., about 10% 
»wn; 10 me aamatedan. Big Hand- 
ok-Catalog, 96 pages, 8'x1lin., 










illy illustrated, weighs about i 
b., average mailing costs us 15c. 
Written by national experts, gives 


new easy payment plan,other buy- 
ng helps. You need it. Postpaid 
for 50c (stamps).' Write NOW. 

» Special Camera Catalog, 10c 
stamps or coin). 


NATIONAL TARGET & SUPPLY CO. 
DEPT.1-42, 1207 25th St., N. W., WASHINGTON, D.C. 














New Catalog of 
@ TRAILER e 
PARTS 


traight, $4. Drop center axle, $7.50. Drop 
e undercarriage, $19.50, complete less tires 
trolled brakes, on axle, $15 extra. Electric 
prices on request. Send for FREE Catalog today. 

: SHAMROCK TRAILER PARTS 
Turner Detroit, Mich. 

















ALL PURPOSE “Secocces 


\MoTO Brefe)! 


Te) saves time and labor 
on all craft work 
DAY 


Everybody who works with 
his hands—at home, shop, 

MONEY 
BACK TRIAL 










school, or profession—can 
use the efficient, attractive 
oto- Tool to advantage. 
With this practical machine 
you can doin seconds, jobs that am es 
hours of hard hand work. Too 
handle s hair-line precision jo on a 
wer work with equal ability. Plugs 
= Pa AC or DC socket. Absolutely 
s p Huadep omg se. Two fine models 
a sturdy 6 oz. 
> 000 r.p m. for light bench 
work. No. 2 a heavier, more powerful 
tool — 13 oz. 27,000 r.p.m.— with extra 
mechanic al features every craftsman 
will appreciate. Price $16.50 postpaid. 
Order on 10-day trial. Money refund- 
edif not more than satisfied. Send for 
FREE booklet. 20 pc. craftsman’s tool 
set for all types of Moto-Tooil work 
$5.75 postpaid. 
DREMEL MFG. CoO. 
1129-CT Racine, Wis. 
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A Simple Way to Check 


Camera Sunshades 


O YOU ever find your prints shad- 

ing off toward the corners? One 
of the commonest reasons is that a 
homemade sunshade is too long or too 
narrow, and is thus cutting off some of 
the light that should be coming through 
the lens. Strangely enough, the view 
on the ground glass often will not 
clearly indicate this fault. If you are 
in doubt, a simple way to check your 
sunshade is to remove the ground glass, 
set the bellows at infinity, open the lens 
wide, and look through the lens from 
each corner of the ground glass open- 
ing. Hold the camera vertical, look di- 
rectly forward, and keep your eye close 
to the normal plane of the ground glass. 
If you can then see the edge of the sun- 
shade through the lens, you can be sure 
that it cuts off some of the light to 
your film, and it should therefore be 
shortened or widened.—K. M. S. 


Photographing Children 
(Continued from page 110) 


the first, but has only one quarter the 
intensity. This fact should be relied 
upon in determining the range of con- 
trast you wish from highlight to shad- 
ow. (Negative development also controls 
contrast but will be overlooked, since 
only lighting is being discussed.) 

The placing of the lights should be 
somewhat as follows: The dominant 
light, for normal effects, should prefer- 
ably come from above. The well-estab- 
lished 45-deg. lighting is suitable for 
the beginner. This calls for the first 
and nearer light to be about 45 deg. to 
one side and 45 deg. above the model’s 
head and, of course, in front of model. 
The second light is placed, for a start, 
about twice as far from the model as 
the dominant light, and about camera 
level. It is on the side of the camera 
(and model) opposite the dominant 
light. This second light is now in a good 
position, being lower than the first, to 
throw some light into the shadows cast 
on the face by the various features. 








MAKE YOUR 
PICTURES 


LIVE 


IN LIFE SIZE 
and 


FULL COLOR 


WITH AN 


argus 


PROJECTOR 








For owners of Argus, Contax, Leica, Retina, 
Bantam Spl. and all other 35 mm. Cameras. 
With an ARGUS projector photography is 
more fun than ever before. There’s a new 
thrill when you see your pictures on the 
screen in life size and full color. And every- 
one can now afford to own an ARGUS 

projector. 


MODEL CP 





The outstanding projector value ——modern styling 
in beautiful finish. Has 4” high-precision lens; 
complete with 100 w. lamp and carrier. 


$3250 






MODEL B 


Powerful projector of improved design with swivel 
head and tilting lever. 

Automatic film pressure release prevents scratch- 
ing film. 

Complete line of accessories available. 


ARGUSLIDE KIT 75c 


Contains glass, patented 
binding stickers and film 
centering masks for making 
one dozen complete slides. 





ARGUSLIDE BINDER KIT 


Has complete materials for 
making 6 dozen slides plus 
the ARGUSLIDE binder for 


assembling and $ 
5.00 


sealing slide glasses. 
INTERNATIONAL RESEARCH CORPORATION 
195 FOURTH AVENUE ANN ARBOR, MICH. 


Kirangy, 


Se 
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A THIRD GRAND SLAM 
with GRAFLEX Pathe go power eager ay 


hinged L-shaped frame to be fastened down 





Three grand slams in a row! That's the Graflex 
record for all three of the Annual National 
News Picture Contests. Since these competitions 
were inaugurated, every prize has been won 
with Graflex-made Cameras. This year, all five 
prizes were won with Speed Graphics—the cam 
eras that are making prize-winning pictures for 
photographers everywhere. If you, too, want 


Enlarging Easel Made 
at Trifling Cost 





prize-winning pictures, get a Graflex-made Cam- FLAT door panel 14 by 18 in. was 
era at your dealer's. A . 
J Send for our free cata- | used as the base of this enlarging | 
} FREE! los of Graflex and Speed easel. At one edge is hinged an L- | 
raphic American-made, 


~\ Prize-Winning Cameras and Accessories frame made of four pieces of wood, 

Paste coupon—-or write your request which are nailed 
on penny post card, if you wish 

Folmer Graflex Corporation, Dept together so that the 

PS-18, Rochester, N. Y., U.S.A top board of one 

FOLMER GRAFLEX CORPORATION side laps over the 
Dt I’ 


eh a bottom board of the 








The household “utility-man”. 
For craftsmen and manual training. 
Use for fixing and repair work. 
In bottles, tubes and cans. 













Please send me ir catalog of Graflex and Speed Graph . | . 
American-made, VPrize-Winnir Cameras and Accessories. other side at the ‘2 t: vite f 
—— corner. The joint is a I 
‘ | glued and nailed or mutti-Cotot rypeLess 


ApprEss _ | screwed to keep the 

legs at true right 

| angles. The inside 
edgesarelinedwith Each brass -trip is | <—~ No experience necessary. Money back 
brass strips 1/32 mountec on a slide | a guarantee Samples ot work FREE S494 
in. thick and are MULT: MULTICOLOR: AA 122 East 25th St. New York 
ruled in inches. A small wooden clamp a ee ® 


keeps the frame closed while enlarge- 
ments are being made. MODEL 


The easel is adjusted to take any size me $ 1.50 and u p = 


of enlargement by means of 1/32-in. — i lg a fg ON 


brass strips 1% in. wide. These are Seale fittings in White Metal, Brass and Boxwood 
Send 15 cents (will be refunded) for this Catalogue to 


fastened to wooden slides. The metal (GENE’S 510 EAST 11 STREET 
strips are curved so that pressure is Dept. P. S., New York City 
lien 


exerted on the paper when the ends are = End: 

clamped under the frame. The edges of HYLYTE nds Storage Battery 

the strips must be absolutely straight. PENETRATING Recharging Expense 
In order to tell how far the paper is SULPHURIC ACID INCREASES BATTERY LIFE 


being placed under the frame so that 





>PRINTER 


Semi-Rotary... Prints in SIX COLORS at once 
>> PRINT YOUR OWN stationary. circulars. « 









































Treat your old or new battery with Hylyte F :netrating 
Sulphuric Acid—and end battery recharging expense |! 

















| various sizes of margins can be made, creases battery life and insures fullest capacity operat 

READY, FANS! New Spring | that portion of the easel under the SF ee een eee ee 
LAFAYETTE | number of the radio catalog | frame is ruled with long lines % or \% | ently Neder ge Maro: on prcheonn me WANTED 
RECEIVERS supreme! Read about new in. apal t.—F. M. _Hylyte Laboratories, 2007 W. Grand rom Dept. PS-5, Chicago 
CAMERAS Lafayette super receivers for | ARMY SIGHTING LEVEL 

° 1938—advanced line of La- " 

LAFAYETTE fayette Public Address—real 
PUBLIC “buys” in famous name cam- 
ADDRESS ‘ A compact scie ntific and useful in- 


SYSTEMS eras — everything in radio! 


strument, size 6’’x1’’ for landscaping, grading, sur- 
ye ying, layir a out shooting ranges, etc. Ma nU. 
Prices you can’t beat any- 


by le: ading instrument maker to sell at - sad 


imately $5 All brand new and guarantee< accu Post 
Get FREE 7 i ; rate. Sen ipo satpaid foronly $1.00. CO, D. 15c extra. paid 
~ parts! where. Send for this amazing F. C. Meichsner Co., 93 Federai St., Boston, Mass. 


list on circuits de- Binoc lars. Repaired, Bought 


scribed in this or 








0 AY! 
FREE catalog TOD a —_ 
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Over 6,000 GHQ Gas 
Engines have been sold 
at $8.50 for the Kit I 
$12.50 for the finished mot 
Now is your chance to | 
the New Improved kit 
$5.00 or the assembled n 
for $10.00. Send $1 Shi; 
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WHOLESALE RADIO SEAVIC 


NEW YORK,N.Y. « CHICAGO , HL. @ ATLANTA, ea. 
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BOSTON, MASS. * BRONX, N.Y. @ NEWARK, Le ee ee Cl i th f h id h | E xp Coll, for balance same 
m WHOLESALE RADIO SERVICE co.., INC.g | osing e trame olds t e@ paper securely P atalog 3c. Dealers W Ae “ 
901 W. Jackson Bivd., Chicago + 100 Sixth Ave., New Yorkgy HQ_MOTORS, 8545 East 149 St.. New York, 


MAIL TO NEAREST WAREHOUSE) 






































e : a 
Baas he OE SPOUND Coren ten 1-088 | r Waxing Perrotype Plates ELECTRIC EYE=— 
a Send FREE parts list — - FERROTYPE plates can be waxed by Control Unit Kit righ Rs 
p_— sia itll ha & | rubbing them with a crumpled sheet of stallation $8.95. Pano. png 10 V. ACL De (Not 
Base g | thin waxed paper such as is used for pT Boag A gg Po agg w= 4 ne FS m 
i ‘ on 0 ala ns 1a 00 op ets ant / J 
paarecs g | “rapping sandwiches. The plates are other electronic applications. Terms 1/3 casi 
: P with order aalance C.O.D. ¢ t on you 
City.. State = 4 | then polished with a soft cloth.—H. L. | electronic needa. We build te mrnvede. F ation 
y, PASTE COUPON ON PENNY POST CARD | Electric Eye Devices Co., Dept. B, 51 E. 125th St., New York, N.Y. 
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Chisel-Grinding Guide 
from Two Tool Rests 


GRINDING wheel mounted in a 
A wood turning lathe and two lathe 
tool rests have been used by the writer 
for some time in putting true, even 
bevels on carpenter’s chisels, turning 
souges and skew chisels, plane bits, and 

ther cutting tools. Being adjustable, 
he tool rests allow any angle to be set. 
R. W. 

















This ingenious combination of two tool rests 
forms an adjustable grinding guide for tools 
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Attic Ventilating Fan 


(Continued from page 73) 








- It is recommended that ball-bearing 
: thrust washers be placed between the 

‘T fan hub and the motor frame to take 
a he fan-blade end thrust. Such a bear- 
a ng may be purchased from home- 
a rkshop supply houses or some gear 
IFE inufacturers for less than fifty cents. 
, The motor mounting will depend 
~~ somewhat on the builder’s own plans. 
at lhe support shown was made from a 
NER piece of 1-in. pipe fitted inside a piece 
TED 11,-in. pipe. A pipe flange was 
hicage_ rewed to the bottom of the 114-in. 
LI pe, and another pipe flange on the top 


the 1-in. pipe. The motor was at- 
hed to a wooden base by rubber 
untings. The height of the complete 
t is adjustable and can be main- 
ned by set screws in the 114-in. pipe 


Post ion. 
va ‘he fan should be installed in a win- 
— v or suitable opening in the attic. If 
sible, select a window on the side of 
house away from the prevailing 
nds and where there will be no seri- 
interference with the draft from the 
passageway to the rest of the 
Locate the unit so that it will 
prevent the raising or lowering of 


ise, 














ov window in case of a severe storm. 
= The best plan is to construct a wood- 
rame to cover the window frame, 
- th a hole to clear the diameter of the 
blade. The one illustrated was 
le of %4-in. plywood. It is set out 
th spacers so the window can be 
: ed easily. 
—-t _— 
HLY 1938 











| 
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ADRIFT WITH DYNAMITE 
on STORM-TOSSED BARGE! 


MACKENZIE ON RAMPAGE, SENDS LONE 
BARGEMAN TOWARD ARCTIC ICE 







“My home was the barge, anchored 
in the middle of the Great Bear 
River, which we used in tranship- 
ping freight for Radium City into 
the small high-powered rapids 





Pa 
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“SR aRene 


ty 


- 




















” ° “S ty +° 
boats,’ writes T. H. Inkster, F.R.G.S., ee enc 
writer, explorer, British war time — 


flyer. 


“One night, with the barge loaded 
with freight including hundreds of 
cases of dynamite, a terrific storm 






















blew up, my anchor dragged. Bob- ME 
bing like a cork the great barge was Seu 7 sunts : pe 
swept down toward the broad Mac- | ne gue aes 
kenzie. It pitched against the bank e tonTON é 
with a force that threw me off my weatin “AE | — 


feet, and started on again. 


“Once in the Mackenzie 
I'd be Arctic-bound! 
Somehow I must get a 
line on shore. It seemed 
impossible, but I yelled at 
the top of my lungs...I 
heard dogs barking. Then 
as I flashed my light on 
the shore, a trapper who 
was camping near by 
came running down to 
the water’s edge. 


“T heaved the line for all I 
was worth...the trapper 
got it! Then I focussed the 
light on a big tree while he 
made it fast. Later, we had 
a good laugh over it... but 
right then I fully realized 
that but for the trapper’s 
help and my fresh DATED 
‘Eveready’ batteries I would 
have been drowned or 
blown to bits when my 
barge drove on the rocks 


downstream! ” 
(SIGNED) Hb tesla ~ 


FRESH BATTERIES LAST LONGER... Gos for the DATE-LIN® 


JULY 1938 
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1M Seavi 
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* FEW BOOK CRAFTSMEN SHOULD HAVE x 
100 PAGES—NO. IO—MAKE BEAUTIFUL FURNITURE 


at a fraction of store cost. 14 pages of lumber with prices. Veneers and plywoods of all 











woods cut in usable sizes without waste THE CRAFTSMAN new process of inlaying, 

10c , 
using our new process ART INLAY GLUE, needing no clamps for the finest work. 
Rebated§ Hard-to-find rare grains for all woods, including foreign—special hard-to-find hardware, 
"4 mouldings, turned legs, ete. Lists and illustrates 76 blueprints of scroll patterns, inlay 
on first table tops—Kits for inlaid art boxes, plaques, trays, book ends, etc. that anyone can 
order. make—22 pages in color. VENETIAN BLINDS for one-third of usual price. All 





material requiring only a saw, screw driver, a tack hammer and paint to assemble. 


CRAFTSMAN WOOD SERVICECO. 2734 MARY STREET CHICAGO 





113 














Fashion It Into a Head, 
a Football or Any Shape You 
Desire. 















Many smokers are carving 
their own individual styles of 
pipes, and you can, too, with- 
out cost. Send wrappers (or 
facsimiles) from three 15¢ 
packages of John Middle- 
ton’s Club Mixture (on sale 
at your dealer’s) with your 
name and address and we 
will send you absolutely 
free a GENUINE BLOCK 
BRIAR PIPE. No obligation. Other pipes are in 
this form, before they are finally fashioned. 
Club Mixture is the NEW POPULAR-PRICED 
TOBACCO so many smokers are talking about. 
A genuine BLEND containing many types of 
tobaccos, including the rare, imported Latakia, 
seldom found in any but most costly blends. 
Three packages will convince you it’s your 
“steady-diet."’ If your dealer hasn't it, send 45¢ 
to John Middleton, 1211 Walnut Street, Phila- 
delphia, Pa., with your dealer’s name. 











MONEY-SAVING CANDID CAMERA 
Catalog No. 235 ... brand new! Lists hundreds of 
“Baving” ltema — Save Money on Candid Cameras, 
Enlargers. Still Cameras. and Accessories. Write tor 
this rhable Bass B. and check your 
photographic needs . . . acclaimed the best candid 
camera list of all times. WRITE DEPT. P. S, 


| Ve PAXTINTLT CO. 
UNG Ey 179 w. MADISON ST..CHICAGO.ILL. } 


© '" me i « 
Wind Electric Plant 
Build Your Own—We Show You How! 


Make auto generator light buildings, play 
radio, run washing machine and other mo- 
























tors from FREE WIND POWER. Earn 

money making for others. Dime brings 

- complete building plans and 1938 catalogue 
listing over 500 windcharger elec. itema. Most complete windcharger 
catalog; welders, electric fence, ete., 100 other generator changes into 
6-12-32 and 110 volt plants. Satisfaction guaranteed or dime refunded, 


LEJAY MFG. 423 ejay Bldg. Minneapolis, Minn. 


R7 lta 


Made by YALE, maker of 
famous locking devices 








THE BETTER 
LUBRICANT and 
RUST PREVENTER 


Scientific tests proved the 
supremacy of this heavier 
bodied, finer quality oil for lubricating 
and rust-proofing. YALE OIL has a re- 
markable affinity for metal. Its amaz- 
ingly strong film resists “air punctures”, 
protects longer—ideal for electric motors, 
tools, machines, and general home use. 
It stays put —does not drip from bear- 
ings. Insist upon YALE OIL. 

Used for 25 years on the world's 
finest bank vault mechanisms! 
In handy tubes, 10c, 15¢ and 25c. 
At hardware and sporting goods stores. 
if your dealer can't supply you, send 
10c and wewill mail a tube postpaid. 
Address Department O.S. 


THE YALE & TOWNE MFG. CO. 
STAMFORD CONN. 
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Police Cameras Reveal Crime Clews 





(Continued from page 31) 


used on previous films, has been made 
available to photographers. With such 
films and the fast lenses now available, 
a detective can take pictures which are 
fully exposed, and yet stop all action 
even on dark or rainy days or in com- 
paratively dim interiors. It adds greatly 
to his chances of getting his man—on 
film. 


HE latest color films are also play- 

ing a part in convicting the guilty. 
Not long ago, a jury was sitting on a 
case in which a child had been beaten 
atrociously. Conviction was quick after 
colored movies were admitted to the 
evidence. They revealed the discolored 
flesh where the little girl had been 
struck again and again. 

But the camera is as quick to free the 
innocent as it is to convict the guilty. 
Take one striking instance reported 
from a western state. 

A woman was on trial for the murder 
of her husband. Her story was that he 
came home drunk and threatened her 
with a revolver. During the struggle 
on the front lawn, she swore, the gun 
went off accidentally and he was killed. 
The district attorney, however, main- 
tained that she shot him as he came up 
the walk, firing from inside the house 
through a screen door. The whole case 
hinged on proving or disproving this 
latter statement. 

The trial reached its climax when de- 
fense attorneys handed the jury a sheaf 
of photographs. Each was the picture of 
a bullet. All except one had criss- 
crossing marks in the lead. Time after 
time, the bullets had been fired through 
screens into oak boards. In spite of the 
fact that the wood is far harder than a 
human body, the recovered bullets al- 
ways retained the imprint of the wire 
mesh, Yet, the photograph of the fatal 
bullet showed no such markings. The 
camera, more clearly than hours of 
talking, proved that the lead which 
killed the victim could not have been 
fired through the screen door. The case 
for the prosecution collapsed; the wom- 
an was given her freedom. 


HE whole science of forensic ballis- 

tics, or tracing bullets to the guns 
that fired them, is based on taking pic- 
tures through comparison microscopes. 
In many other ways, the camera records 
in permanent form the findings of the 
different sciences applied to criminol- 
ogy. It records fingerprints, scars and 
wounds, the position of footprints, teeth 
marks, forgeries, mutilated documents, 
and other pieces of evidence which aid 
in the solution of crimes. 

Recently, mewsreels have helped 
identify rioters, and fast cameras have 
snapped “repeaters” at the polls. One 
of the latest applications of photography 
to police work is the assembling of large 
albums of pictures, showing hundreds 
of known pickpockets, footpads, and 


other underworld characters who follow 
fairs and conventions. By familiarizing 
themselves with the faces of these un- 
desirables, the local police in a city 
where an exposition or convention is to 
be held can increase their chances of 
nabbing criminals before they can get 
into action. 

Trapping insurance racketeers is an- 
other phase of the camera work o! 
modern detectives. One example will 
illustrate the methods used. 


N Maryland, a mason took out a large 

accident-insurance policy. Only a few 
weeks later, he reported he had had 
a bad fall and had injured his right arm 
so severely he was no longer able to 
work. Company physicians examined 
him. Beyond a few minor bruises, they 
could find nothing wrong. However, the 
laborer insisted he could bend his el- 
bow only with extreme pain and de- 
manded the payments called for in the 
policy. 

This was the situation when a cam- 
era detective, employed by the com- 
pany, reached the town in which the 
mason lived. For days, he shadowed | 
the quarry with his miniature outfit 
slung in its ever-ready case. Always, 
in public, the laborer’s arm remained as 
stiff as a steel shaft. Early one Sunday 
morning, however, the injured man ap- 
peared in his back yard with a heavy 
hammer and began pounding down a 
row of bean poles, unaware that a 
hidden camera was recording him at 
work, bending his right elbow without | 
effort at each lift of the hammer. That 
one set of pictures nipped his attempted | 
fraud in the bud and saved the insurance 
company hundreds of dollars. 

Telephoto lenses, which permit the 
recording of such pictures from a dis- 
tance, have been used effectively in 
several cases. They give close-up views | 
while permitting the photographer to 
snap the pictures from a distant hide- | 
out. 





VEN aérial cameras, pointing down | 
. from the sky, are being enlisted in 
the scientific war on crime. Some months 
ago, a silver-winged- plane zigzagged | 
back and forth across Long Island | 
Sound while the aerial camera it carried | 
snapped picture after picture. It was 
recording “submarine” shots in search | 
of a vital clew in a kidnap case. The 
resulting negatives recorded objects 
lying many feet below the surface of 
the water. Although this sky hunt failed 
to reveal the body of the victim, the | 
unusual procedure opens up new pos- 
sibilities for rapid searches of the kind. 
Photographs taken from an altitude | 
often reveal valuable clews not evident 
to the ground observer. 

Occasionally, luck as well as fore- | 
sight plays a part in solving crimes 
by photography. When a policeman 
was making his rounds in the park 


(Continued on page 115) 
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LOVE 


@ Pappte the peaceful paths of beauty 
— with rippled reflections and dreams. 
Spend peaceful days on the waterways. 
Glide through the glories of Nature. 
An Old Town Canoe is easy to 
paddle. Quick to respond to the blade. 
True Indian lines —made steady and 
strong. Built for long years of hard use. 


FREE CATALOG shows all kinds of Canoes 


for paddling, sailing or outboards. Also Out- 
board Boats, including big all-wood family 
boats. Rowboats. Dinghies. Write today. Ad- 
dress Old Town Canoe Company, 415 Main 
Street, Old Town, Maine. 
























Light weight, 
durable, carefully built boats 
at remarkably low prices. Made of 
toughest galvanized copper bearing 
. Wood gun-wales. Heavy tran- 
soms for outboard motors. Twoor more 
built-in air chambers for extra buoyancy 
i e of upset. Real wave riders; easy 
to handle. Never leak or warp. Always 
ready for use. Both round and flat bottom 
ts; allsizes and styles. 
Write For Free Boat Booklet with de- 
scription and prices of complete line of 
1! boats—knockabouts for fishermen, 
t weight livery boats for parks and re- 
heavy duty craft for outboard motors. 
rs Wanted—whocan develop volume eales, 
COLUMBIAN STEEL TANK COMPANY, 









P. 0. Box 4226C Kansas City, Missouri 
New, Larger t 
NN U 
ales U 
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Kaen SOIL TEST 
\\ SS KIT ; 9@ 


Complete with * 
instructions and data on plant needs 


kit and be your own soil chemist. New 
odel gives 20 individual tests for nitrogen, 
is, potash and acidity, giving all essential 
tion for successful lawn or garden. If not 
your dealer, send $2 direct to manufacturer. 


SUDBURY SOIL TESTING LABORATORY 
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Police Cameras Reveal 


Hidden Crime Clews 


(Continued from page 114) 


of a large eastern city, not long ago, he 
discovered a girl slumped on a bench, 
one arm hanging limply, a revolver rest- 
ing on the ground below the lifeless 
hand. It had all the appearances of a 
routine case of suicide. 

And so it remained until the police 
photographer developed the negatives 
of pictures he had taken at the spot. In 
the slanting rays of the early morning 
sun, a faint covering of dew stood out 
clearly on the bench. And, on the seat 
next to the girl, there were revealed 
sharp outlines in the dew that proved 
beyond doubt that some one had been 
sitting there shortly before the police- 
man had arrived. Detectives abandoned 
their suicide theory and turned to a 
check-up of the girl’s acquaintances. As 
a result of this hunt, the murderer was 
identified, captured, and brought to 
trial. 


N Rio de Janeiro, an Englishman was 

accused of the murder of a Brazilian 
acquaintance with whom he had quar- 
reled violently a few days before. On 
the day of the victim’s death, their dif- 
ferences apparently had been patched up 
and the two went sailing together in a 
small boat in the harbor of the city. 
When the boat returned to its mooring, 
the Brazilian was dead. He had been 
killed, the Englishman said, by a fall 
from the masthead to the deck. 

Police, however, noted that a heavy 
oar was missing from the boat’s regular 
equipment. Medical experts testified 
that death resulted from a blow on the 
head which could easily have been ad- 
ministered by the oar. Details of the 
quarrel were aired in court and the 
case looked hopeless for the English- 
man until defense attorneys introduced 
one of the most remarkable pieces of 
evidence ever produced in court. It was 
an enlargement from a casual snapshot 
made by a tourist. 

On the day of the Brazilian’s death, a 


cruise ship had steamed into the harbor | 


at Rio. One of the passengers, impressed 
by the view, snapped the picture with his 
camera. When the film was developed 
and enlarged, it contained positive evi- 
dence that the Englishman’s story was 
true and insured his acquittal. For the 
film revealed a dark blotch on the sail of 
a boat which, by sheer chance, had been 
within the camera’s range. The enlarge- 
ment proved that the dark spot was 
the body of a man falling from the mast- 
head past the white sail to the deck! 


HUS, by chance and by design, the 

camera is playing a vital part in 
furthering justice. It is a powerful new 
weapon in the hands of the police, a 
weapon which is being used for new 
tasks from month to month, a weapon 
the underworld does not know how to 
fight. Every criminal who hides his face 
from the piercing eye of a camera, 
pays tribute to its worth as a potent aid 
on the side of law and order. 
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SHARP CLAWS 


for sure grip 


The Plumb meets the supreme 
test of a nail hammer. Sharp beveled 
claws nip into nails, grip tight, pull 
heads through wood! 

Claws with slight roll across back, 
catch closely driven nails. Crowned 
face protects work from nicks, dents. 

Handle has slim neck, absorbs 
shock! Comfortable grip with flared 
end to prevent slipping. 

Head and handle in perfect bal- 
ance. Feel how the Plumb rises, 
falls, with natural swing of your 
arm! See Plumb’s Patented Take- 
Up Wedge. Keeps head tight on 
handle merely by a turn of your 
screwdriver. Better work of all kinds 
with the Plumb. 

Ask your hardware dealer for a 
Plumb! With the Red Handle and 
Black Head. 


/{ PLUMB)\ 
de Files Sieages Axes ts 


PHILA., U. S. 
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CLEAN OUT 
ANT/-FREEZE 


Rust and scale have accumulated in your 
radiator all winter. They are choking the 
delicate veins that circulate water and keep 
your motor cool. An overheated motor is a 
lazy motor. And overheating may cause 
costly damage. Clean out your radiator. It 
costs only 10c. (25c for the largest trucks 
and tractors.) 


You can do it yourself in a few minutes. 


Pour a little Sani-FLUsH in the cooling sys- 
tem. Run the engine. (Follow directions on 
the can.) Then drain, flush and refill with 
clean water. Do this regularly, twice a year. 


Keep the radiator clean and clear. Motors 


run cooler. Save power. Save repairs. SANt- 
FLusH can’t harm motor or fittings. You'll 


find SANi-FLUsH in most bathrooms for | 


cleaning toilets. Sold by grocery, drug, hard- 
ware, and five-and-ten-cent stores. 25c and 
10c sizes. The Hygienic Products Company, 
Canton, Ohio. 


Sani-Flush 


KEEPS RADIATORS CLEAN 





j Lr LAS eee) 
FLEX-O-FIX—Contains Water—€ASY TO 














USE. Just apply from tube—dries tough and 
elastic MENDS: rubber, leather, cloth, et 
MAKES: moulds, washers, packing, et 
INSULATES: electric wires—no tape requir 
ed. 10c, 25c, 60c¢ tubes. WRITE NOW for 
bal FREE BOOKLET showing hundreds of every 
day uses. Buy a tube Today! Ask for FLEX- 
O-FIX at auto supply, hardware, sporting 


ety stores. [f not available locally 
ey and dealer's 


send mon name to 
Frund Products Co., Dept. P58- 43 E. Ohio, Chicago 


NOW, GET 


REAL RESULTS 


WITH YOUR 


ELECTRIC 





Set-Up makes any elec 


tric razor shave clese 
& clean. Rub on beard, 
let dry, then shave. 


5] MONEY BACK GUARANTEE 


PINAUD 


PARIS 


SET-U P 




















Riches from the Wind 


(Continued from page 55) 


To a hard-headed business man, this 
stage would have marked the time to 
cash in. But the brothers reasoned that 
if their propeller design was good 
enough to run a six-volt generator for 
charging radio and automobile batter- 
ies, it could be made to work -equally 
well on a thirty-two-volt charger for 
light and power on the entire farm. So, 
in the course of time, they had a twelve- 
foot propeller which, by their road test, 
was the best they had so far whittled 
out. 


O GIVE it a real trial, they needed 

a tower high enough to get the 
propeller above houses and trees. They 
talked their father into buying a supply 
of strip steel and several hundred feet 
of wire rope. They even persuaded him 
to help them drill hundreds of holes in 
the strips and bolt them together. When 
the job was done, they had a tower of 
novel design, extraordinarily sturdy and 
economical. They sell towers like it 
today at only forty cents for each foot 
of height. 

Mounted high above the farm, this 
pioneer generator plant supplied ample 
current for every purpose of light and 
power. It is still there, still doing its 
job, unchanged since first it was 
erected. It has cost nothing for upkeep 

or for anything else—beyond a few 
drops of oil occasionally for the genera- 
tor and a yearly coat of paint for the 
propeller. 

For the average farm, the thirty-two- 
volt set gives all the light that is needed, 
runs separators and other farm ma- 
chinery, operates shop tools of moder- 
ate size such as grinders, and all the 
ordinary household equipment—washer, 
vacuum cleaner, radio, sewing machine, 
and electric irons. It is not intended for 
use with electric ranges or refrigera- 
tors, or for running silo-filling machines 
or anything else requiring motors above 
one horsepower. 

Each development called for a new 
invention. The high-speed propeller, for 
instance, was fine—except that in a 
high wind it might dash itself to pieces. 
The boys had to settle down and develop 
an airfoil spoiler, which in plain lan- 
guage is a form of brake—but without 
friction—to keep the blade from run- 
ning too fast in a high wind. 


T WAS clear to the brothers that they 
needed a lot of cash to carry out their 
plans. To produce it they spent their 
last cent to build an ice boat powered 
with an automobile engine to drive an 
airplane propeller. They finally sold 
it for less than it cost them, and mean- 
while lost a lot of precious time. What 
could they do next to provide cash? 
The five-foot propeller they had 
erected on the storm-racked tower sev- 
eral years before was still giving good 
service in charging radio, car, truck, 
and tractor batteries. Such propellers 
should be salable. They inserted in the 





classified sections of Iowa farm paper 
a four-line advertisement which read 
“Let the wind keep your radio and au- 
to batteries charged on electricity mad 
with old auto generator and our pro- 
peller. $3.50. Wincharger, Cherokec, 
Iowa.” 

On the first day, the rural mail car 
rier brought one order with a remit 
tance for three dollars and a half. Nex: 
day he brought several more. Soon he 
was averaging six a day, then eight, 
then ten. The brothers were whittling 
like mad, and hired a neighbor boy to 
help them. 


HAT the customer received for 
his money was simply a propeller, 


with a set of printed instructions telling | 


how to hook it up to whatever old auto- 


mobile generator the customer might | 


have, and how to mount the unit on 
a pole, roof, or tower. 
More money was coming in to the 


Albers farm in every day’s mail than | 


had previously been seen in an average | 


month. The boys had accumulated 
better than a thousand dollars in the 
bank. Their advertisements appeared 
in farm papers throughout the Middle 
West. They were often two weeks be- 
hind in their shipments. Then they 
decided to quit the business until they 
could develop a machine to turn out 
propellers. 

Nobody knew how to help them. 


They hunted up experts on woodwork- | 
ing and learned that every attempt to | 


develop a machine for shaping airplane 


propellers of wood, beyonda preliminary | 


roughing-out, had been a failure. 
Undaunted, however, they went ahead 
with their work. They made cutters of 
stray bits of steel salvaged from junk 
heaps, and tied their machine together 


with carriage bolts. They hitched it by | 


a belt to the tractor outside their work- 
shop window, and fed in a piece of 
wood. The thing practically blew up. 


HEY drove over to Sioux City to ask 


the superintendent of the sash-and- | 


door mill what they had done wrong. 
After a little discussion they found they 
had omitted a chip breaker, which is 
absolutely necessary .in a wood mill. 
They went home, bolted their machine 
together again, and put in a homemade 
chip breaker. It worked! They had de- 
veloped a machine which all the wood- 
working experts had told them was 
both practically and theoretically im- 
possible. 
as the machines which today, fashioned 
of alloy steels from details worked out 
by machine-tool designers, are turning 


It was essentially the same | 


out the hundreds of propellers which | 


the brothers sell every day. 


Their propeller goes through the ma- | 


chine only once, the device making 4 


finished cut in one operation. After this | 
it requires only sanding before painting. | 
To the best knowledge of the brothers | 


and their patent attorneys, there is no 


(Continued on page 117) 
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Making Money 
With Your 


CAMERA 


Here is a brand-NEW, exceptionally prac- 
tical manual which will teach you many 
kinks and tricks, ways and means to take 
and sell pictures. Written entirely for the 
amateur or semi-professional camera hob- 
byist, it clearly demonstrates by pictures 
and directions the principles of picture tak- 
ing that bring you photos which are mar- 
ketable—and how and where to sell them. 


COMPLETE, FASCINATING 
Easy To Understand 


e ingenious amateur who can learn how to 
apply some of the simple rules in this book can 
m enough money with his camera to pay for 
4 
Ss 


T 


his photographic activities, and lay aside 
welcome profit as well. 


THE TWENTY FIVE SECTIONS 


f the manual cover such subjects as: Photog- 
aphy Isn’t Difficult; Salable Pictures of Peo- 

Dollars From Architectural Photography; 
tures For Publication; Pictures For Roto- 
ivure Sections; Ventures In News Photog- 
i ; Syndicating Photographs; Pictures For 

Magazines; andscape Dollars; Sellin 
tographs To Manufacturers; Developing an 
Printing For Others; Miniature Camera Possi- 
bilities; Lantern Slides and Their Relatives; 
Salvaging Old Puasounauees Still-Life Photog- 
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r aa ovelties; Accidental 
Profits; Nature Photography; Movie Profits; 
Coloring, Revonching, etc.; Invisible Light 
M: ; What About Stereo se aphy?; Use- 
f cessories You Can Make; iscellaneous 


I nation, 


Send No Money Now— 
Just Coupon 
will mail C. O. D. You pay Postman. 
¥ 1 risk nothing because OUTDOOR LIFE 


s this book, and will absolutely make 
| you are dissatisfied. 


I lar Seience Monthly 

3 rth Avenue, New York Dept. 58 

Se ie MAKING MONEY WITH YOUR 

CA RA. I will pay Postman $2.00 plus a few 
é stage when the book arrives. You guar- 

antee to return my money if I send the book 
a J —_ days. (If you prefer to enclose cash, 

» { 


2m outside U. S. must be accompanied by $2.00 








Riches from the Wind 


(Continued from page 116) 


other successful machine for making 
wooden propellers. 

Three times, in pushing their way to 
a successful solution of their privately 
discovered problems, Gerhard and John 
Albers went completely and thoroughly 
broke. They had started with only a 
few dollars apiece. They used these up 
in their earliest experiments with the 
airfoil propellers. Next they reached, 
through pursuing their iceboat will-o’- 
the-wisp, a state which in anyone of 
greater financial prominence would 
have brought on bankruptcy. Finally, 
after making more money than they 
had ever before seen and saving it 
faithfully, they gambled the entire sum 
and the limit of their credit in building 
the machine for shaping propellers. =: 


HEN they emerged, flat broke 

and triumphant, they really had 
what they had begun groping for in 
undefined fashion six years before. Now 
they had proved there was a demand 
for their propellers and had a machine 
which could meet any conceivable de- 
mand. It was time to harness these 
together into a source of income. 

They found in Sioux City, the nearest 
big town, some one who could provide 
financial backing and selling experience. 
They rented a factory, put their adver- 
tisements in the paper, and began turn- 
ing out their chargers several times as 
rapidly as ever they had done in the 
whittling days on the farm. They in- 
duced a leading maker of automobile 
generators to manufacture a generator 
especially designed for their outfit, and 
they bought it in carload lots. They 
sold the entire rig—propeller, genera- 
tor, tower, and all—wherever they could 
find a good market. But they did it so 
far off in the back lanes of trade that 
anyone who did not read the farm 
papers or live in a little town far away 
from the main highway was unlikely 
ever to have heard of them. 

They had reached this stage when 
their success brought the radio engineer 
and finally his company’s president. 
The Albers brothers had their ideas of 
what the business was worth, and their 
visitors agreed with them. First they 
sold a half interest, but after a year 
they merged their corporation with the 
radio company and took stock for their 
share. 


HEY are making several thousand 

small sets a month for charging 
radio and automobile batteries. They 
are also making big sets for powering 
farms and industrial operations in iso- 
lated spots. At a conservative estimate, 
between 750,000 and 1,000,000 people 
are enjoying wind-made electricity 
from their outfits. They have sold sets 
in every state of the Union, in every 
province of Canada, and in nearly every 
country of the world. Now they are 
thinking in terms of even larger mar- 
kets where coal is scarce and winds 
are steady. 
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CAN YOU USE an EXTRA 
$10.00 to $25.00? 


This FREE booklet 
will show you how 
to get it easily 


HOME . Auto 
Repairs 





OLDING onto money you already 

have is as good as making more 
that would have to be spent. You can 
easily save the amount indicated or pos- 
sibly much more every year by making 
with Smooth-On No. 1, the repairs for 
which you otherwise employ a _ profes- 
sional “fixer.” 

For instance, where a pipe, tank or 
water heater leaks, 
a heating boiler 
cracks, any kind of 
a pressure joint 
opens, a lock or 
hinge comes loose, 
screw threads or 
nuts strip, a han- 
dle won't stay on, 
or a leak or loose 
part appears on 
your car, you can 
usually make a perfect repair with Smooth- 
On at a cost of only a few cents for ma- 
terial, and no labor expense or delay. 

Smooth-On hardens into solid metal, but 
is easily applied with the simplest of house- 
hold tools and without heat or fire risk. 


Judiciously made Smooth-On repairs 
are dependable and permanent, and usu- 
ally make the performance of the repaired 
part fully equal to that of a renewal that 
would cost far more 
and in addition in- 
volve the labor of re- 
placement. Even an 
emergency Smooth- 
On repair will at 
least tide over until 
a permanent repair can be made with greater 
convenience and at lower cost. 

The free Smooth-On Repair Book gives 
complete instructions with diagrams for mak- 
ing the commonest household and auto re- 
pairs in the easiest and most effective way. 
Every “handy man” should have a copy of 














Stopping leaks 





SMOOTH-ON 











Tightening loose 
handles 


this booklet and a can of Smooth-Cn in his 
repair kit. 


Be ready for emergen- 
cies. Mail the coupon for 
this free booklet and get 
Smooth-On No. 1 in 7-oz., 
1-lb., and 5-lb. can from 
LJ any supply store, or if 


Making stripped : » 
threads hold necessary, direct from us. 











SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 


Please send Smooth-On Home Repair Book. 








SHOOT BENJAMIN GENUINE COMPRESSED 
AIR PISTOLS 
WITH SAFETY 


Sor ta ‘et & Small Game—Economical-— Ac- 
ay Adjustable Force—Amaz- 


~~ 

— 

with Bott Ac Retio Trigger 
—Sa - $7.50, Holster $2.00. 

Also 17 an 22 ‘hes Shot tlt ‘Rites $7.50—Sin: 

BB Air Rifle $6.00 Repester Air Rifle 

Dealer or Direct—No ote, required—SAFE. T 

Genuine Compressed Air Pistols & Rifles for Shooti in the 

Market. Full Detaiis— Targets— Free— — Write Today for introductory 


Offer. 
BENJAMIN AIR RIFLE CO., 853 Marion St., St. Louis, Mo., U.S.A. 
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Save YOU many DOLLARS 
1 LOOK !" 
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SALUTES FRECRMAE 


Full 
with every orders t a 


Best Fireworks’! 


GUARAN 
BALTIMORE FIREWORKS CO.,_INC. 


§900-02-04-06-08 EASTE EASTERN Luis BALTIMORE, MARYLAND 


gE CUTTY EY. 
COMPLETE $220 
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wooo MULL. Printed Balse 
Decks. Cast Metal: life. boots, 
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Cement. Colored Lacquer — Full 
CATALOG Size Plans ond Instructions 


IDEAL AEROPLANE & SUPPLY CO., INC 
28 WEST 191 STREET, NEW YORK 
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| = OUT. Camera Fans — new 
W Spring edition of the catalog that 
saves you REAL money! Latest 
type cameras, famous names. 
everything you need in photogra- 
phy at prices you can’t beat any- 
EVERYTHING where! Don't buy that camera until 
YOU NEED IN you've seen this valuable FREE 
PHOTOGRAPHY catalog. Mail the coupon for your 
copy today. Camera! Action! 


TTTTITTTTTT TT, 














. $959 gal America's 


| DIESELECTRIC PLANTS 
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DRESS YOUR OWN LUMBER-—SAVE $ $ 
12" x 4" cap. 
Thickness 


Planer 


Finished lum- 
ber from low 
cost rough stock in your 
own shop with a Boice 
Crane 12” x Thick- 
ness Planer. Save plan 
ing cost and waiting at 
the mill Pays for it- 
self. E-Z Terms. 


Saws, Jointers, Sanders, Shapers, Band & Jig Saws 
Send 10c for Catalog and BOICE-CRANE CO. 


——— 












Metal Spinning Book Dept. 358, Toledo, O. 





Electric Starting—Remote Control 
Make electricity the 






Diesel way for 


volt A. C. or D. C. for direct lighting 
or 32 volt for battery charging. Saves 
75¢ Easily installed—occupies small 
pace. Larger plants available. 


WITTE ENGINE W.ORKS 
5225 Oakland Ave., KANSAS CITY, MO. 
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ABER REE 


Fool of 100! Uses 
A Whole Shop Full 
of Tools in One 


For work on all metals, 
alloys, bone, resins, plas- 






tics, glass, stone, wood, 
etc. Uses 200 different 
accessories to grind, drill, 
cut, carve, sand, saw, 
engrave, sharpen, clean, 


polish, etc. Saves hours 
of tedious hand work. Plugs in any 
socket AC or DC, 110 volts. 


STANDARD MODEL 
A sturdy little helpmate. Weighs 1 
pound, 13,000 r.p.m. $10.75 post- 
paid, 3 Accessories Free. 


DE LUXE MODEL 


Fastest, most powerful tool of 
its type and weight, 12 ounces. 
25,000) rop.m $18.50 post- 
paid, 6 Accessories Free. 


GET A DEMONSTRATION 


at your Hardware, Department 
or Tool Dealer or order either 
Model on 10-Days, Money- 
Back Trial. Catalog Free 


CRAFTSMAN’S PROJECT BOOK 


Lasy working plans for making many interesting 
and unusual projects, 25¢ stamps or coin 
Chicago Wheel & Mfg. Co., 1101 W. Monroe St., Dept.S, Chicago, Ill. 
} Send Catalog 2 De Luxe Model 
}$10.75 Model Project Book © Send C.0.D 
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Highways of the Future 
(Continued from page 29) 


junction,” your guide continues, “your 
television set picks up the junction 
transmitter. All you have to do is 
glance at the viewing screen to find 
out where the crossroads will take you 
and how far it is to the next turn-off, 
And in case you get confused some- 
how, it’s simply a matter of throwing 
that switch lever to put you in two- 
way radio communication with high- 
way-patrol headquarters. They’ll tell 
you where you are, how far it is in 
hours and minutes to your destination, 
and where to make the correct turn 
off the highway.” 


N CONGESTED areas, you find out, 

highways are built on elevated struc- 
tures over railroad lines. The top deck 
is reserved for private cars, while bus- 
ses run on a lower level, and streamline 
trains race along on the tracks beneath. 
Train passengers transfer at metropoli- 
tan terminals to bus platforms for 
transportation to local stations in city 
suburbs and villages. 

Traffic experts realize that a super- 
highway similar to the one just de- 
scribed must eventually be constructed 

-not only to handle an ever-increasing 
volume of vehicular traffic, but also to 
end the highway slaughter that in the 
last fifteen years has taken almost 
twice as many lives as the total lost in 
all the wars the United States has 
fought since the founding of the Repub- 
lic. Accident statistics show that in 
many cases the driver is at fault, but 
the great majority of crashes can be 
traced ultimately to the roads over 
which we drive. Better, safer highways 
are a vital necessity, and extensive 
road-development programs, now being 
pushed by state as well as Federal 
authorities, may lead toward the high- 
speed superhighways of the future. 

Already the State of Pennsylvania is 
pointing the way by authorizing the 
construction of what has been called 
the greatest road engineering project 
ever undertaken in the United States 
a 164-mile, $80,000,000 toll boulevard 
stretching through the Allegheny Moun- 
tains from Harrisburg to Pittsburgh. 


HE proposed route will follow a $10,- 
jie railroad right of way, hacked 
out of the forests in the 1880’s, and on 
which not one length of track has ever 
been laid. Built during a bitter feud 
between rival railroad interests, and 
abandoned after they concluded a truce 
the unused roadbed runs through nine 
rock tunnels along its route for a total 
tunnel length of more than seven miles. 

Engineers’ reports indicate the star- 
tling advantages the toll road will have 
over present traffic routes through the 
mountains and suggest some of the 
features that may be expected in fu- 
ture superhighways. From Harrisburg 
west to Pittsburgh, cars now have to 
climb nine-percent grades for a total 
of 13,880 feet. Over the new boule- 
vard, cars will ascend a total of only 

(Continued on page 119) 
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| Highways of the Future 
(Continued from page 118) 


3.540 feet up grades that never ex- 
| ceed three percent. The route will elim- 
| inate four railroad and twenty-six high- 
| way grade crossings. Three quarters 
| of its length will be entirely free from 
| curves. On one straightaway, motor- 
| ists will drive for forty miles without 
meeting a single bend in the road. 


{LTIMATELY, the Pennsylvania toll 
U road may serve as one link in the 
transcontinental chain of highways 
proposed by Senator Bulkley and now 
being studied by a committee. This 
whole Federal network would also op- 
erate under a toll system, scaled to the 
rate of about one tenth of a cent a pas- 
senger mile, in addition to a flat fee of 
twenty-five cents for each car entering 
the highway. Thus you would pay a 
quarter to get on the boulevard at New 
York and ninety cents to drive the 900 
miles to Chicago, if you were alone in 
the car. 

Federal police would man the toll 
gates and patrol the road. Since every 
car would be required to stop at toll 
stations, authorities could bar intoxi- 
cated drivers, check licenses, halt auto- 
mobiles considered unsafe to drive, and 
enforce uniform traffic regulations—a 
procedure that might result in one na- 
tionwide code of traffic laws and regu- 
lations that would apply in every state 
in the Union. 

These road-building developments in- 
dicate that the superhighway of the 
future is definitely on the way. No one 
can predict exactly what it will be like, 
but experts are confident that a modern 
Rip Van Winkle would wake up.twenty 

years from now rubbing his eyes in 
izement at the sight of streamline 
rs racing along broad, divided high- 
; of concrete with a speed and a 
| margin of safety far beyond his wildest 


dreams. 


POPULAR SCIENCE 


Question Bee 


how you made out in the Ques- 
tion Bee on page 62. In the list below, 
the letter alongside each number indi- 











cates the correct answer to the corre- 
ling question. Check your own 
ers with these and give yourself 
ints for each one you had right. 
\ il score of 80 to 92 is good, and 
’ 100 is excellent. 


— FOLEY SAW F 











Installation of 
FOLEY FILING MACHINE 
AT KROEHLER MFG, CO., 
KANKAKEE, ILL. 








throughout the United States. 


equipment for its machines. 


designed for saw filing. 
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saw filing machines, has installations in thousands of shops 


The Foley Co. selects Nicholson Files as standard 
For the efficiency of the 
machine is transmitted through the file; and Foley has 
found from experience that Nicholson Files are always 
fast cutting, durable, uniform in quality and ideally 


You, too, will find Nicholson Files the best you can buy 
— for home or industrial use. You are sure of “twelve 
perfect files in every dozen” when you specify the 
Nicholson Brand. At hardware stores and supply dealers’. 
Nicholson File Company, Providence, R. I, U. S. A. 


mus A FILE FOR EVERY PURPOSE 
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Be Your JOwn 


Auto Trouble Shooter 


NEW SIMPLE HANDBOOK MAKES IT EASY 


Now you can cut down 
monthly repair bills and 
keep your car in A-1 con- 
dition by doing yourself 
many easy tasks complete- 
ly explained in this brand 
new manual, 

Anyone can follow the 
non-technical language in 
AUTO KINKS fully illus- 
trated with drawings and 
simple diagrams, and find 
out just what to do no 
matter what goes wrong— 
how to make temporary or 
permanent repairs to the 
motor, carburetor, fuel line, 
ignition, lights, starter, 
radiator, chassis, running 
gear, body, fender, top, and 
even the garage. 

AUTO KINKS is a com- 
plete service manual which 
will save you many times its cost. Besides cutting your 
repair bills, you will get a lot of fun out of doing these 
simple jobs yourself. 192 pages, full strong cloth bind- 
ing, pictures on every page, only $1.00 C.O.D. plus a 
few cents postage. 





GASOLINE TANK 
FULLER TUBE 


SLewoee wine 
(DETACHABLE) 


A_ reduced drawing from 

AUTO KINKS showing 

how to repair hole in gaso- 

line tank without solder- 

ing. Complete explanation 
in book. 


POPULAR SCIENCE MONTHLY—Dept. 58 
353 Fourth Ave., New York, N. Y. 


Send me AUTO KINKS. I agree to pay the postman 
$1.00 plus a few cents postage when the book arrives. If I 
am not entirely satisfied with the book, I will return it to 
you within 5 days of receipt and you will refund my money 
in full. 


Name...... 











Heavy, All-Steel KRW 
MECHANIC’S BENCH 





15:92 


Terms, cash with order 

3!" Machinist’s Vise—$9.30 extra 
Here’s a value that every shop, 
garage, factory and home-workshop 
owner will appreciate. An_ extra- 
sturdy, heavy-gauge steel “Individu- 
al” Bench, 2914 x 42”, that makes for 
greater shop efficiency. Much handier 
than old-style wall type benches. 
Attractive red or gray enamel finish. 
Shipped K D (142 lbs.) from factory, 
Jenkintown, Pa. 

Other Benches up to 10’ length, 
with or without steel Drawers. All fully 
guaranteed. Send orders and inquiries to 

K. R. WILSON, 9 LOCK ST., BUFFALO, N. Y. 


Builders of Shop Equipment For Ford Dealers Since 1916 
West Coast: 722 Mateo St., Los Angeles. Export Office: 90 West St., New York 
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Write today for ALLIED’s big Spring Catalog 
just off the press! 164 pages packed with every- 
thing NEW in Radio. 56 sensational new 
“KNIGHT” Radios, including Push-Button Tun- 
ing models at new low prices; latest Auto Ra- 
dios: Phono-Radio Combinations; 6 volt-110 volt 
Farm Radios; sets for AC-DC, 6 volt, 2 volt and 
$2 volt operation at unequalled low prices .. . 
Set-Builders’ Kits of all types from 1 to 14 tubes 
... Amateur Gear in all leading lines... Amaz- 
ing new Sound Sustems for every purpose, from 
10 to 70 watts ... Test Equipment tor all serv 
icing needs. And more than 12,000 parts—books, 

Everything you need in one complete 


tools, et 
book Lowest prices, fastest service. SEND 
Free Catalog. 


COUPON for 
FREE PARTS LISTS--Write for 
lists for any kit deseribed in 


other magazine. 


ALLIED RADIO CORP. 


| 833 W. Jackson Blvd. 
| Chicago, llinois 


new 


Free 
this or in 


parts 
any 


Dept. 7-E-8 


Send me your now Spring and Summer Cata- 
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Always mention POPULAR SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 


SuperX and Xpertt 
’ 


Give You Everything: 






Western Super-X or 
Xpert .22’s give you 
every desirable feature, 
at no extra cost!...In 
Super-X: 50% more 
power, 26% higher 
speed, long range, ac- 
curacy, and bullets that 
mushroom !1n Xpert, for 
all-around shooting: a 
new high standard of 
accuracy! Both are 
smokeless and 

non-Corrosive. Seo 


—, 


FREE HANDBOOK! my 


ar a Oe ls ee ee ee ee a we 
1 
Western Cartridge Company, | 
| Dept. E-16, East Alton, Ill. 
| Send, FREE, the 72-page Western Ammunition | 
| Handbook. A comple te shooting guide. Tells all | 
about all Western cartridges and shot shells 
Name 
Address | 
| Post Ottice State | 
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Tubular metal splints, another new feature of 


the fire ambulance's equipment, being applied 
to a broken arm of one of the smoke eaters 


and cold running water. Below, enam- 
eled drawers are packed with surgical 
instruments and medical supplies. There 
are clippers and shears, tweezers and 
forceps, magnifying spectacles for ex- 
amining eyes, and tourniquets of a doz- 
en varieties. Ranged along the table 
beside the sink are a row of clips, each 
holding a bottle of ointment or oil for 
use in treating burns. They can be 
snatched from the clips in an instant 
when an emergency arises. 

Virtually everything the new ambu- 
lance contains has been specially de- 
signed to conserve space. Blood-pres- 
sure gauges and other aids for the sur- 
geon have been made in the most 
compact possible form. Midget steriliz- 
ers can be plugged into a wall socket 
above the sink to provide boiling water. 
When the fire surgeon leaps into the 
new ambulance at the beginning of a 
run, he has to be prepared for anything. 
He never knows what emergencies lie 
ahead. 


FEW weeks ago, a large rubber- 
storage plant burned on the out- 
skirts of Brooklyn. Explosion after ex- 
plosion showered the apparatus and the 
men with burning rubber. Then, in the 
midst of treating burns, the surgeon 
found far more serious cases on his 
hands. One of the great hoses got out 
of control. These mighty tubes some- 
times pour a ton or more of water a 
minute from the nozzle. The kick of 
the high-pressure stream shoves the 
nozzle to the rear. To keep it in place, 
the firemen have to tug forward with 
all their might. In this instance, the 
hose had broken from their grasp and 
was causing a lot of trouble. 
Writhing like a giant snake, it lashed 
the heavy metal nozzle back and forth. 
Four firemen were bowled over like ten- 


pins. One had his skull fractured. An- 
other was struck in the stomach and 
sent to the hospital for two months. 


When the new rolling hospital was de- 


Hospital on Wheels Aids Firemen 


(Continued from page 39) 


signed, experts thought ahead 


ind 
equipped it to meet any emergency | 
which might arise. 

An instance of the care with which 
the interior was planned is the small 
electric fan that keeps the air circulat- 


ing within the ambulance. The blades 
of the fan are made of rubber. Thus, if 
a lurch or a sudden stop throws the 
surgeon into its blades, they bend back 
and do not injure him as they would if 
they were made of metal. 


Y LIFTING tubular frames _ into 
place, the interior of the ambulance 

can be turned into a miniature ward 
with two comfortable cots for seriously 
injured men. During a run, if the doc- 
tor needs help, as in the case of a bad 
hemorrhage or of a patient going vio- 
lently insane, he can signal the driver 
by pressing a buzzer button. At such 
a signal, the car would immediately be 
brought to a stop and the driver would 
dash to the back of the ambulance to 
give needed assistance to the physi- 
cian. 

Under the cots are stored the extra 
tanks of oxygen for the resuscitating 
apparatus. Firemen who are overcome 
by smoke often have their jaws clenched 
so that special mechanisms are needed 
to open them and insert the oxygen 
tube. In the old days, in such an emer- 
gency the injured man had a tooth 
knocked out with a hammer and chisel 
to provide space for inserting the tube. 
Now, a simple screw device pries the 
clenched teeth apart. The small end is 
pushed between the teeth and the de- 
vice is then turned in the manner of a 
corkscrew to force it inward and open 
the clenched jaws. In the hands of a 
skilled surgeon the operation takes but 
a few minutes. 


NOTHER recent innovation is the | 
use of metal-tube splints for 
broken arms and legs. Several are car- 
ried in the blanket compartment which 
is reached through a door on the side 
of the ambulance. But the most inm- | 
portant recent advance is a rigid 
stretcher. It has folding arms at the 
back which lock in place, holding it 
firm, and a trio of wide straps which 
buckle over the patient and prevent 
him from rolling off even when the 
stretcher is tilted sidewise or upside 
down. On such a litter, injured persons 
can be brought out of burning build- 
ings through narrow openings and can 
be lowered vertically to the ground 
from upper stories. It was developed 
by Capt. Joseph F. Dunleavy, the man 
in charge of the new ambulance, under 
the direction of Commissioner John J. | 
McElligott. 
More than 1,000 times a year, the 
new streamline, roving hospital will 
carry aid to the firemen of America’s 
biggest city. Compact and complete, 
its equipment will be instrumental in 
saving the lives of men whose business 
it is to save the lives of others. 


———<«,! 
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Slicing Specimens 
for Your Microscope 
(Continued from page 89) 


micrometer graduated in millimeters 
could be used, so that readings in mi- 
crons would be easy; but it happens 
that these inexpensive micrometers are 
graduated in the English system. 
Around the edge of the thimble are 
twenty-five divisions, every fifth one 
numbered. Each of these divisions rep- 
resents 1/1000 in., or 25.4 microns. It is 
easy to estimate fractions of a divi- 
sion, such as % or 1/3, when feeding 
the specimen. 


HE table over which the knife slidesis 

simply a rigid metal disk fitted to the 
upper end of the microtome body tube. 
In the instrument shown, this table was 
turned from an old carpet-sweeper pul- 
ley, and is made of some tin or lead- 
base alloy. It is attached to the body 
tube by means of threads and anchored 
with solder. A better arrangement is 
to employ a brass disk securely soldered 
to the tube. File, turn, or grind the sur- 
face of the disk and the end of the body 
tube at its center, to make them per- 
fectly flat and even. If the end of the 
object holder projects above this flat 
surface when the micrometer feed is 
turned upward as far as the bolt in the 
side slot will allow, remove the holder 
and shorten it by removing some metal 
from the upper end. The knife blade 
should clear this end by a good fraction 
of a millimeter. 

The coil spring (or a rubber band) 
extending between the object-holder 
bolt and one at the lower end of the 
body tube serves to keep the microm- 
eter spindle and the bottom of the ob- 
ject holder in contact, which results in 
even feeding and uniform thickness of 
sections. 

Specimens that are fairly rigid, such 
as twigs and stems, can be clamped in 
the object tube merely by screwing the 
clamping bolt against them. Softer 
specimens would be penetrated by the 
bolt, and not held rigidly. For such ma- 
terials, make a rectangular sleeve or 
jaw, slightly curved, that will drop into 
the well of the object holder, between 
the object and side where the clamping 
bolt enters. The end of the bolt presses 
against this sleeve, and exerts uniform 
pressure along the length of the well. 


ATER you will want to use the mi- 
\* crotome to cut paraffin sections. 
That is, the object to be sectioned will 
be embedded in a small block of paraf- 
fin, which is fed past the knife so that 
paraffin and object are sliced at the 
same time. To hold such paraffin 
blocks, make a fitting that will drop 
into the well of the sliding object holder. 
The one shown was made from a ma- 
chine bolt. A flat place was filed in the 
threaded portion to receive the end of 
the clamping bolt. The head was split 
with a hack saw to reduce it to a thick- 
ness of about 3 mm., and turned to a 
diameter equal to that of the outside of 
(Continued on page 122) 
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Slicing Specimens 
for Your Microscope 
(Continued from page 121) 


the object holder. The face, or upper 
surface when the fitting is in place, 
was grooved with a file, to make the 
paraffin stick better. In use, the holder 
is warmed and pressed in contact with 
the paraffin block, which is_ then 
trimmed flush with its edges. You can, 
instead of making such a fitting, fashion 
a length of cylindrical rod, drilling and 
tapping it for the bolt entering through 
the side slot. This rod takes the place 
of the hollow object holder. 

HE microtome at this stage is com- 

plete, if you want only a hand-held 
instrument. But for a few cents and a 
few minutes more, you can make it 
fasten rigidly to a table. Obtain a 
small C clamp of a type similar to that 
shown, and file or saw the back edge of 
the frame until it is flat enough to rest 
firmly against the side of the microtome 
body tube. Drill two holes through the 
frame to receive short 6-32 machine 
bolts, which enter threaded holes in the 
tube. The sliding handle in the clamp 
illustrated was bent at right angles, to 
reduce its length so it would clear the 
micrometer thimble. 

Much of the success in sectioning de- 
pends upon the knife used for cutting. 
Special microtome knives are obtain- 
able, but costly. An _ old-fashioned, 
straight-back razor, if sharp, will do 
nicely; or you can buy, for a little over 
three dollars, a special sectioning razor. 
This is similar to the ordinary razor, 
but has a straight edge and one side 
that is flat. Cheapest of all, and capable 
of very accurate results, are ordinary 
safety-razor blades. These should be 
clamped in a holder that will keep them 
straight and rigid, or the cutting edge 
will have a tendency to bow down as it 
passes over the hole in the center of the 
microtome table. Some types of paint 
scrapers which employ razor blades can 
be used. 

It is a good idea to select the best 
blades out of a given assortment, by 
examining the edges with your micro- 
scope for sharpness and uniformity. 

Now that your microtome is com- 
plete, you can try it out on a few easily 
obtained specimens. Some materials 
can be cut directly without special prep- 
aration, others are best sectioned after 
treatment to harden or soften them, or 
after they have been surrounded by 
some supporting material. 


ERHAPS the best objects to start 

with, in acquiring skill with your 
newly made microtome, are stems and 
roots of plants. By cutting sections in 
various directions—cross sections, lon- 
gitudinal sections, and so forth—you 
can learn much about plant structure. 
Cross sections are generally the most 
interesting, and make particularly beau- 
tiful objects when stained with meth- 
ylene blue, eosin, and other dyes. 

When sectioning hard, wocdy stems, 

(Continued on page 123) 
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for Your Microscope 
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or pieces of lumber (which are parts of 
larger stems), you usually can clamp 
them in the microtome without provid- 
ing any surrounding material to sup- 
port them. Softer stems have to be 
supported by some auxiliary material. 
There are various suitable materials 
for this form of simple embedding. 
Generally, cork is used for fairly rigid 
stems and similar objects. For the 
more delicate materials, you can use 
dry elder pith, pieces of raw carrot or 
potato, or in fact anything that will 
provide the necessary rigidity and at 
the same time can be cut easily. 


O MOUNT a stem so that it will be 

supported by, say, a cylinder of cork, 
trim the cork until it will enter the ob- 
ject holder of the microtome. Then split 
the cork cylinder in two along its axis, 
and with a sharp knife cut two small 
V notches so that, when the halves are 
put together, the notches will form a 
rectangular hole. The shortest diam- 
eter of this hole should be slightly less 
than that of the stem. Place the stem 
between the halves, like a “hot dog”’ in 
a bun, and clamp the sandwich in the 
microtome. Take two or three fairly 
heavy cuts to square up the end, and 
then make the sections, cutting them as 
thin as possible. 

Instead of the V grooves in the halves 
of the embedding material, you can cut 
semicylindrical ones, if you like. Per- 
haps a small carving tool would be ideal 
for this. Still another way is to punch 
or drill a hole in the cylindrical plug 
without splitting it, and push the stem 
into this hole. 

If you want sections of wood, it is 
best to cut them from the green stem 
rather than from seasoned wood. Cut 
the stems into short lengths, and soak 
them for several days in strong alcohol, 
to remove the resin. Then soak them a 
few more days in water, to dissolve out 
any gummy matter present. The stem 
should then be fairly easy to cut. If you 
want to section seasoned wood, split 
pieces to a size that will enter the mi- 
crotome, and soak them for several 
days in water, or boil if necessary. 
Further treatment with alcohol and 
again with water, as in the case of 
green stems, usually will soften the 
wood still further. 


IN CUTTING stems and the like, curl- 

ing can be reduced or prevented by 
having the stems and the knife blade 
wet with water. The section will float 
up on the blade and lie flat. It can be 
washed off by dipping the blade in a jar 
of water, or it can be lifted off and 
transferred to a dish of water with a 
small camel’s-hair brush. Treatment 
of the thinly sliced specimen after that 
may take any of various forms. For 
immediate inspection under your mi- 
croscope, the stem section can be 
mounted in glycerin, or in a weak alco- 
holic solution. 
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Wild Animals Are His Hobby 


(Continued from page 45) 


But to get back to the second step in 
the preparation of a mixed act. This is 
taking the animals into the arena, one 
at a time, and training them to obey 
simple commands—for example, to 
climb on a pedestal when the trainer 
cracks his whip and taps the top of the 
stand. There follows, as the third step, 
the coaching of the different animals in 
their special tricks. Thus, the leopard 
is taught to jump through a burning 
hoop; the lions to ride on a seesaw; the 
bear to balance itself steadily on a 
rolling ball. 


HIS last trick, alone, may require 

two months of daily rehearsing. 
When anything moves under an animal, 
its instinctive impulse is to jump. The 
bear is taught to sit up on the station- 
ary ball first. Then, by putting the 
sphere on increasingly steep inclines, it 
is trained to keep on top as the ball 
rolls along. The final step is “cuing” 
the animals so they know when to be- 
gin their particular tricks. When these 
signals are letter perfect, the beasts are 
ready to put on their mixed act in 
public. 

While such acts are most likely to 
produce fireworks, many of Keller’s 
arena thrills have come while he was 
working with only one or two animals. 

A couple of years ago, for example, 
he was training Simba, a 170-pound 
mountain lion from Arizona, to leap 
twenty feet through hoops from one 
pedestai to another. Somehow, one of 
the guy wires that braced the second 
stand had become loose, and the pedes- 
tal swayed as the great cat struck it. 
Keller saw the cougar land all right, 
and turned his attention to a second 
animal on the other side of the ring. 
An instant later, the 170-pound Simba 
landed on top of him. Its great claws 
ripped the whole back out of the leather 
jacket he was wearing, and the impact 
knocked him flat. 

When the mountain lion had felt the 
stand sway under it, it had instinctive- 
ly leaped for the nearest object—which 
was Keller. It had landed on his back, 
just the same as it would have hit the 
trunk of a tree. Although it meant no 
harm, it gave Keller probably the big- 
gest surprise of his animal-training 
life. 


HIS cougar was one of the most 

intelligent creatures that Keller ever 
handled. Its eyes, he noted, were set 
unusually far apart. It came to him 
from a Government trapper in Arizona 
when it was about eight weeks old. As 
the only mountain lion ever to walk a 
tight rope, it attracted wide attention 
and traveled with one of the leading 
American circuses. Later, it toured the 
country advertising the motion picture 
“Sequoia.” 

At present, Keller is working up a 
spectacular “Albino Act.” Five all- 
white animals will take part. He has 
a white deer, an albino porcupine, an 


albino opossum, and two white squir- 
rels. Up until a few days ago, he had 
a great snowy owl included among the 
performers. It escaped, however, while 
he was taking moving pictures of it in 
the open. 

Probably the strangest story connect- 
ed with Keller’s back-yard menagerie 
is the tale of Lobo, the tame wolf. This 
animal arrived at Bloomsburg when it 
was a small puppy. It grew up to be as 
gentle as a collie. It used to accompany 
Keller on long hikes in the woods, rov- 
ing through the underbrush and com- 
ing at a whistle from its master. 


NE winter, Lobo starred in a pro- 

duction of “Little Red Riding 
Hood” given at the college theater. It 
trotted out on the stage, a full-grown 
gray wolf, following a little girl who 
played the part of Red Riding Hood. 
Another time, its collar broke and it 
roamed about the campus for a quarter 
of an hour before it heard Keller’s 
sharp whistle and came running to his 
side. 

For three years, Lobo lived the life 
of a pet, sharing its cage with a pedi- 
greed female police dog which became 
its mate. Then, a man in a neighbor- 
ing town offered a high price for the 
female and Keller agreed to sell her. 
The wolf, watching through the wire of 
its cage, saw the stranger hand over 
the money and then, taking the leash, | 
lead the police dog away. In an in- 
stant, all Lobo’s trust in man disap- 
peared. When Keller tried to feed it, it 
leaped clear across the cage at his 
throat. When he put a female wolf in 
the pen to take the place of the police 
dog, it tried to tear her to pieces. Fi- | 
nally, the animal became so violent, it 
had to be shot. 

All told, Keller has had more than 
100 animals and birds in his home me- 
nagerie. The only bird he has tried to 
train was Nina, a five-year-old golden 
eagle from Colorado. It took him 
about nine months to teach it to hunt 
like a falcon. 








HE cost of food for his back-yard | 

zoo runs to about five dollars a day. 
He has to buy twenty pounds of raw 
meat daily, the lion and two cougars 
consuming five pounds apiece. 

But the hobby is paying for itself. | 
Trained animals sell for several 
times as much as untrained ones. Kel- 
ler can buy an African lion cub, for 
example, for about $100. When it is 
trained, he can dispose of it for from 
$250 to $300. At the end of the season, 
he sells the best of his performers to 
dealers who supply circus and vaude- 
ville men, here and abroad. 

The saying, “Every day is circus day 
at Kellers,”’ which you often hear in 
Bloomsburg, is doubly true. Not only | 
is Keller providing an exciting show | 
for onlookers, but, he says, he is having | 
a circus himself in the pursuit of his | 
unique and thrilling hobby. 
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Color Chemistry 
(Continued from page 91) 


be agitated similarly with a stirring 
rod, but no cotton is placed in this 
solution. 

Now withdraw one cubic centimeter 
of liquid from each beaker, with a 
pipette, placing the samples in separate 
test tubes. Add fifteen cubic centi- 
meters of water to each tube. Then 
bubble hydrogen sulphide gas through 
each sample of liquid for about five 
minutes. The solutions will both turn 
dark, because of the formation of lead 
sulphide. Place the two tubes in your 
colorimeter and look down through 
them. You will plainly observe that 
one of the solutions—the one in which 
you placed the cotton—is lighter than 
the other. 


Y THE process of adsorption, which 

means the adhesion of molecules of 
a gas ora dissolved substance to a solid 
body, the cotton has removed some 
of the lead chemical, leaving less to re- 
act with the hydrogen sulphide gas and 
form lead sulphide. Although the 
amount of lead taken out of solution is 
small, the colorimeter should clearly 
reveal the phenomenon. If it does not, 
you have probably used so much of the 
lead chemical that the tubes are too 
deeply colored to show any difference 
in tint, and you should try the experi- 
ment again with a smaller quantity. 

One way you can make the hydro- 
gen sulphide gas is to dilute sulphuric 
or hydrochloric acid with four times 
its volume of water and add the acid, 
in a suitable vessel, to lumps of iron 
sulphide (ferrous sulphide). You will 
not have to purchase iron sulphide or 
an acid to generate hydrogen sulphide 
for this and other experiments, how- 
ever, if you use the simple little gener- 
ator shown in one of the accompany- 
ing pictures. 


HIS convenient source of hydrogen 

sulphide consists of a flask in which 
ordinary paraffin or candle wax is 
placed, together with some flowers of 
sulphur. Some glass wool or asbestos 
fibers can be added to facilitate the 
contact of these two materials, which 
supply respectively the hydrogen and 
the sulphur of which the gas is com- 
posed. Whenever the flask is heated, a 
good stream of hydrogen sulphide is 
obtained. As soon as it cools, the con- 
tents solidify and will not spill, so that 
the flask can be tipped on its side and 
placed in a drawer, if desired, for 
future use. The generator may be 
heated by a candle flame, an alcohol 
lamp, or the miniature electric heater 
shown—a cigarette lighter screwed in- 
to a 110-volt socket and operated di- 
rectly from the house current. If the 
flask is of heat-resisting glass, the 
conventional wire screen between the 
vessel and the source of heat may be 
omitted. In the handy arrangement 
illustrated, the flask is clamped to a 
support and mounted with the heater 
on a wooden base, so that it is perma- 
nently set up and ready for service. 
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HE General Electric Oil Furnace is 

different in appearance and different 
in operation from all other types of oil 
heating units. Even the basic principle 
behind it is different. 

Oil is burned in a new and better 
way—by the exclusive G-E method 
of combustion. 

There are two steps in the combus- 
tion process. First—the oil is ‘‘atom- 
ized”, mixed with air, in a special 
chamber within the burner head. Then 
—as the air-oil mixture enters the com- 
bustion chamber and bursts inte mil- 
lions of tiny particles—additional air 
is introduced from below. 

The result? Complete combustion! 
Every particle of the oil is burned- 
and burned without roar or soot or 
odor. 

That’s why the G-E Oil Furnace is 
so economical to own—and that’s why 
so many owners are reporting savings 
of 25 to 50 percent on their fuel bills! 

You ought to know all about this 
better, different G-E Oil Furnace. You 
ought to see it in operation. Only then 
can you appreciate fully the comfort 
it offers and the money it saves. Talk 
with your local G-E dealer, or write 
for free literature—General Electric 
Co., Air eo cme Division 1145, 
Bloomfield, 
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BECAUSE OF PIMPLES ? 


Take steps to free your blood 
of skin-defiling poisons 


Stop being the victim of ugly hickies. Don’t 
be shunned and laughed at. Get right to the 
root of the trouble. It may be poisons in 
your blood, 

Between the ages of 13 and 25, important 
glands are developing. These gland changes 
often upset your system. At the same time, 
waste poisons from the intestinal tract may 
collect in the blood stream ... bubble out on 
your skin in disfiguring pimples. 

You want to rid your blood of these skin- 
irritating poisons. Thousands have succeeded 
—just by eating Fleischmann’s Yeast, 3 cakes 
a day. The millions of tiny, living plants in 
each cake help you keep these poisons out of 
your blood, give you clearer, smoother skin. 

Many get splendid results in 30 days or 
less. Don’t waste time and run the risk of 
permanently damaged skin, Start eating 
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Gus Settles a Family Quarrel 


(Continued from page 66) 


the door. “Let me try it, Mrs. Snod- 
grass,’”’ he suggested. She got out, the 
running board groaning under her 250 
pounds. “This is my car,” she said. 
“That little bantam gave it to me for 
my birthday. Just get it running, mis- 
ter, and then tell me how to get on the 
Lincoln Highway from here. That’s 
all I want!” 

“Lincoln Highway!’ shouted her hus- 
band. ‘What d’you think you want to 
get on the Lincoln Highway for?” 


"A CCORDING to the road map it runs 
A through Reno,” the woman said 
bitterly. “I’m going to get on it, and 
stay on it until I get there!” 

“Well, now, let’s see,’’ Gus said sooth- 
ingly. He got into the car and pressed 
the starter with his foot. Again the 
engine purred smoothly. He got out, 
leaving it running. “Try again, please, 
Mrs. Snodgrass,” he said. She climbed 


in—and before she had settled her 
ample self in the driver’s seat the 
engine had stopped! “I’ve had just 


about enough of this monkey business!” 
she snapped ominously. 

Gus slowly scratched his head just 
above his right ear. Then he leaned 
over and began fussing with the floor 
boards. When he straightened up he 
had one of them in his hand. “Step on 
the starter—just this once more, Mrs. 
Snodgrass,” he requested. 

She did as he asked. The engine 
started—and kept on running! 

Gus laughed. ‘“‘We’ve chased out that 
devil!”” he said. He held up the floor 
board and pointed to a little metal 
bracing plate screwed to its lower 
side. ‘‘That’s him. See what happened? 
When this floor board is in its place, 
that metal plate is just over the fly- 
wheel generator plug. Mr. Snodgrass 
and I aren’t heavy men, so when either 
of us was in the driver’s seat nothing 
happened. But Mrs. Snodgrass weighs 

er—weighs a little more, so when 
she got behind the wheel the floor 
boards were pressed down on that side 
of the car until the metal plate came 
into contact with the top of the gen- 
erator plug and grounded on the engine 
block. Naturally, that shorted the ig- 
nition system. You’d better leave that 
floor board out, Mr. Snodgrass, until 
you can get a carpenter to do a little 
job of bracing under that side of the 
floor.” 


HE little man was all smiles now. 
Teen a wonder, Mr. Wilson,” he 
said generously. “You've lived right up 
to your reputation as a trouble sleuth. 
How much do I 

“Oh, nothing 
said. “That was a 
me, and it’s restored my 
general cussedness of automobiles. 
When they get all the little devils 
chased out of ’em, I'll have to look 
around for another line of business.” 
He turned to the woman with a wide 


nothing at all,’ Gus 
brand-new one on 
faith in the 


(Continued on page 


smile. “Now you can drive anywhere 
you want to—except maybe on that 
Reno road?” 

The stout woman smiled and blushed 
as she let in her clutch “Maybe I'd 
better go on a diet instead!” she said, 
“Thanks a lot, Mr. Wilson!” 

When Jack Kelly came in for his 
car late that afternoon, Gus told him 
about the Snodgrass affair. “Say, 
Gus,” Kelly said admiringly, ‘doesn’t 
anything ever stump you?” 

Gus leaned against his workbench 
while he crammed long cut into his 
pipe, and Kelly knew that he was go- 
ing to hear a yarn. 

“Yep, I’ve been stumped many times 
—plenty stumped,” Gus said. ‘And it 
was what you might call an ignition 
mystery that had me stumped worse 
than I’ve ever been stumped before or 
since. 

“When I was younger, ants used to 
get in my pants—I couldn’t have stayed 
in one place more’n six months to save 
my life. Well, that was O.K.—I wasn't 
married, and I never had any trouble 
finding a job. So when I'd seen enough 
of one town, I’d just roll along to an- 
other one. 


f € r- spring day, years ago, I was 
out in eastern Colorado and a 
friend of mine out there told me one of 
the queerest motor-trouble stories I 
think I’ve ever heard. He had an al- 
most new Dort six, and it was purring 
along the road one day at maybe forty 
or forty-five miles an hour, and every- 
thing was lovely—except that a strong 
northeast wind was blowing a lot of 
dust around. 

“He was traveling through rolling 
country, and pretty soon he noticed 
that a couple of cars were stopped in 
a cut a half mile ahead. When he got 
into the cut his motor went dead. He 
stepped on the starter, but the engine 
wouldn’t take off. He tried everything 
he knew—nothing doing. Several 
other cars came along, and stopped in 
the same mysterious way. The air was 
blue with cussing, and no one could get 
started. Inside of an hour he claimed 
there were fourteen cars stalled in 
that cut! 

“Then another ‘funiay thing hap- 
pened. A Model T Ford came along, 
and its engine kept right on running. 
The driver couldn’t help the other cars 
to get started, but he did the next best 
thing—-he took one of the men along 
to a ranch house a couple of miles 
down the road, where he could tele- 
phone to the nearest town for a wreck- 
er. By the time this fellow had walked 
back to the cut, there were twenty- 
three cars stalled in it. But a half 
dozen Model T Fords had gone through 
without the slightest trouble! 

“After a while the men saw the 
wrecker coming along the road. It was 
an old Chevy, and when it got into the 
cut it stalled. After the mechanic who 
127) 
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Gus Settles a Family 


Quarrel 
(Continued from page 126) 


was driving it had kicked at his starter 
for a while without getting any action, 
he got out and started to pull tools out 
of the back of the wrecker, cussing be- 
ise some one had thrown a lot of 
pieces of chain over them. My friend 
noticed that he left one length of chain 
railing down over the tailboard onto 


the road. 
HE mechanic fooled with his mo- 
| tor for a while, and then got in 
and gave his starter another kick. And 


his engine started! So he threw all his 
tools back into the car. Then he no- 
ticed the piece of chain hanging over 
the tailboard, and threw that in, too. 
A his engine stopped! 

That was the tip-off. All of the 
drivers fastened skid chains or pieces 
of wire to the backs of their cars, so 


that they trailed in the road, and they 
all got started without any trouble. 
After they’d gone a few miles, my 


friend got out and put his skid chain 
back in the car, and she went on run- 
ning all right.” Gus stretched and 
yawned. ‘Well, guess it’s time for me 
to go home for supper,” he remarked. 
Wait a minute—wait a minute!” 
iittered Kelly. “Finish your story. 
made all the cars but the Model 
rds stall?” 
That’s what I couldn’t figure out,” 
Gus said. “And it bothered me plenty. 
S hen I got to Boulder I went up to 
the University of Colorado and told a 
f¢ v who taught electrical engineer- 
‘bout my friend’s story—half ex- 


W it 
=a 


pecting him to think that one of us 

. liar. But he said that he’d seen 
th same thing happen before when 
there was a stiff wind blowing. Seems 
that the shifting sands created static 
electricity that short-circuited batteries, 


ini that the chains or wires hanging 

it of the cars onto the road grounded 
it. Naturally, it didn’t affect the old 
Model T Fords—they ran off magnetos, 
and didn’t have any batteries!” 


Highways in Colors 
To Guide Motorists 


HWAYS tinted in pink, blue, lilac, 
various other distinctive colors, 

be among the roads of the future, 
English plan is carried out. Be- 

( e there are so many highway signs 
on modern roads, it is argued, motorists 
re frequently confused rather than 
1 ied by the written directions. 
Vv a representative of the British 
a Federation suggested to the Brit- 
linistry of Transport that lamp- 
ind other roadside poles on a 
n route be marked in various dis- 
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Better Built 
Lower Prices 





Canoes $64 and up 





Rowboats $42 and up 


Outboards $42 and up 


Very fast utility model 


9 FHOMPSON BROS. BOAT MFG. CO. 


Lou DSP ERKE R and AERIAL— Requires no 
Hi-efficiency circuit and quality parts. . 
ias Broadcast, short wave and foreign bands! Si 

Ideal Radio for Office, Apts. 
3edrooms, College, Camps, Trailers, Tourists, etc. 
boats, autos, 
Either model kit of parts for $6.49— Wired 
and checked 50c extra or 3. 99 complete ready to listen! Beautiful 


SENDONLY $1.00 37< pez poetmantalencoon detinry. (Batterie 
Order now! 
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CARBURETOR 


U.S. Pat. No. 2,082.106 


KAYWOODIE 





(87) 


119 Eim St, 
__ CORTLAND. N.Y. 







SEE THAT CARBURETOR? 


That little patented inlet in the bottom of the bow! does something really 
worth while, and you'd be surprised how many smokers say so. It’s a 
Carburetor, that lets in an updraft of air that keeps the inside of the 
bow! dry at all times. The tobacco burns more evenly, produces a better 
flavor. The harder you puff away at the pipe, the more updraft, so your 
pipe stays cool always, instead of getting hotter. Yessir, good old Kay- 
woodie quality in every part of the pipe. See it, and you'll buy it. 
KAYWOODIE COMPANY ¢ New York and London 
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Modern Avocado Groves Bring You an Ancient Fruit 


limbs by removing a section of bark, 
thus isolating those limbs from the rest 
of the tree, improves production by 
causing each limb to bear a heavier 
crop the next year. Also, controlled 
fertilization in on-crop years increases 
an already large crop; but fertilization 
in an off-crop year, for reasons science 
cannot explain, decreases an already 
poor yield. 

Less is known about the growing of 
avocados than about any other Ameri- 
can crop. Were you to visit the groves 
in Dade County, Florida, or on the hill- 
sides of Southern California, you would 
find one grower delivering water into 
furrows for irrigation, another into 
basins, while a third operates an over- 
head sprinkling system. A variety of 
trees thriving on one hill will not pro- 
duce well on another hill twenty-five 
miles distant. 


tions for avocados: Mexican, Guate- 
malan, West Indian, and their hybrids. 
Fruit of the Mexican type are character- 
istically small, usually well under a half 
pound, thin-skinned, nut-flavored, and 
rich in oil. This type grows only in 
Mexico and California. The Guatemalan 
type is large, thick-skinned, and also 
rich in flavor and oil. It flourishes in 
northern South America, Central Amer- 
ica, Mexico, and California. The fruit 
weigh from one to four pounds apiece. 


I femme are four general classifica- 


(Continued from page 49) 


The West Indian type compares in size 
with the Guatemalan, and is also thick- 
skinned. This type is grown mainly in 
Cuba and Florida. 

Hybrids are propagated in a contin- 
uous effort toward improvement. The 
outstanding hybrid, California’s Fuerte, 
is considered to be a cross between the 
Mexican and Guatemalan types. 


BOUT 13,000 acres of commercial 
avocado plantings dot Southern 
California’s rolling hills. The tree is 
stocky in appearance because jt is usu- 
ally pruned at a height of twenty or 
thirty feet, which causes it to produce 
more abundantly. A member of the 
laurel family, it is an evergreen, with 
large, waxy leaves that flicker in the 
strong sun. The growing area is con- 
fined principally to a coastal ribbon ex- 
tending from Santa Barbara on the 
north to the Mexican border on the 
south, a highway distance of 250 miles. 
Oddly, only laboratory tests reveal 
when an avocado is ripe. Since color 
does not indicate the degree of ripe- 
ness on the many varieties, sample 
fruits from individual groves are car- 
ried to the laboratory at picking time. 
There each fruit is peeled. Half of it is 
ground and reground in a mortar, and 
an oil is added to determine the dif- 
ference in refraction between the avo- 
cado meat and the oil. This refraction 
difference indicates the oil content. Un- 


Hunter Rides “Everglades Cruiser” 





OR hunting deer, wild boar, and wildcats in the Florida Everglades, Guy Peebles, Miami 


sportsman, built the odd vehicle pictured above. Called an "Everglades cruiser,” it 


is specially designed for negotiating swamps and can travel through water three feet deep. 


While a companion pilots the car, the hunter watches for game from an elevated platform 
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less the samples yield twelve percent of 
oil, the grower must await later tests 
before his fruit will be accepted for 
marketing. 

From grove to retail store, avocados 
are handled as carefully as eggs, for 
they bruise easily. In the field, ranch 
workers cut the stem at the base of the 
fruit with special clippers, carefully 
avoiding stabbing the skin. Avocados 
growing beyond the reach of men on 
ladders are taken with pole clippers, 
down which the fruit slides through a 
narrow canvas chute to the base, where 
it is carefully removed and placed ina 
field box which holds forty pounds of 
fruit. These boxes are delivered to a 
packing house, where attendants record 
delivery by name of the grower, district, 
date, quantity, and variety. 

Here the field boxes are turned up- 
side down and the fruit is poured into 
a canvas container, from which it moves 
on a canvas belt through a cleaner of 
revolving brushes and cloths, then onto 
brightly lighted tables, where experi- 
enced graders inspect it for shapeliness 
and freedom from scars. 

If a few of the incoming avocados are 
blotched, they are left on the moving 
belts to be diverted to a lower grading. 
Those which pass inspection for ‘‘extra- 
fancy” grading drop into little rubber 
pockets moving along on an endless 
chain, and are carried under a revolv- 
ing wheel rimmed by a metal belt which 
stencils a brand name on each fruit. 

Next, the fruit is separated as to 
size by a system of graduated weights. 
Heavier fruit springs trapdoors which 
permit it to roll into a circular, revoly 
ing bin whose floor gradually sinks un- 
der the weight of incoming fruit. The 
smaller fruit springs others traps far- 
ther along the line. 


T EACH bin, packers place the fruit 
in .even rows in excelsior-lined, 
open-slat crates which hold thirteen 
pounds each. Only one variety is run 
through a grading table for a given 
packing, so that each box contains a 
single variety of fruit. After being lid- 
ded automatically, the boxes are wheeled 
into an air-conditioned cooler, where 
they are kept a full day at forty-two 
degrees F., before being wheeled into 
refrigerated trucks and railroad cars 
for shipment. 

In addition to extra-fancy grades, two 
lower grades are packed. Culls are 
pressed into oil, which goes into the 
making of cosmetics in the United 
States and abroad. A fifth classifica- 
tion, the ‘“cukes,” are seedless and re- 
semble large dates. These are offspring 
of blossoms which failed to pollinate. 
Rubbery unless fully mature, they pos 
sess a high value as novelty fruit. 

Unknown to the nation at large 4 
dozen years ago, when the few avo- 
cados reaching the public were called 
alligator pears, this fruit of the Toltecs 
and Mayans is as new as any food 0 
your table. Science and daring explora- 
tion have combined to give it new life 
and better taste. 
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Poor performance 


Thereis no anti-knock fluid (containing tetra- 
ethyl lead) in ‘“‘low grade”’ gasoline. Power is 
lost because the spark must be retarded by 
your car dealer to prevent ‘‘knock”’ or “‘ping.”’ 


Good performance 
with “‘regular’’ gasoline 


United = Most regular gasoline has in it anti-knock fluid 
ssifica- Z “ : - (containing tetraethyl lead). The spark can be 
ind re- considerably advanced for more power without 
spring . **knock”’ or “‘ping.”’ 
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STRONG LANGUAGE. A heavy “knock” in this Ethyl ss gasoline containing “ETHYL” 
Motor Clinic knock-testing engine tells of the limitations "ERerG 99 ¢ P . 
of low-grade fuel. Scientific tests like this show why mod- Gasoline ‘‘with ETHYL” is highest in all- 


ern cars have 3 grades of performance. Be sure to see round quality. It has enough anti-knock fluid 

the Ethyl Motor Clinic when it comes to your vicinity. (containing tetraethyl lead) so that the spark 
can be fully advanced for maximum power 
and economy without “‘knock”’ or “‘ping.”’ 
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ETHYL GASOLINE CORPORATION, manufacturer of anti-knock fluids used by oil companies to improve gasoline. 
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Our Keadler 


She’s Sorry for J. J. O.— 
But She Has a Problem, Too 


Your magazine has been my favorite 
for nearly four years. I’m a girl, at that, 
but I like it. I certainly enjoy Edwin 
Teale’s articles, too. I started taking 
P.S.M. to help me in a general-science 
course, and have been taking it ever 
since. I read about the spot J.J.O., of 
Fanning Island, in 
the middle of the 
Pacific, is in, and 
have a problem he 


OH, THE POOR THING! 


might enjoy if it 
should reach him. 
Here it is: A man 


has a theater with 
exactly 100 seats in 
it. On a certain 
night he must have 
all seats filled, that 
is, he must have 
exactly 100 people 
there. So far so 
good. But he must also take in exactly 
$100 at ten cents for each child, two dol- 
lars for each woman, and five dollars 
for each man. How many men, how many 
women, and how many children will be 
there? And when you get stuck, just re- 
member that there is an answer.—M.M., 
Oakdale, Tenn. 


This Bus Trip Seems 
To Have Ended Successfully 


THE answers to E.D.C.’s problem about 
the forty people reaching a point twenty- 
nine and a half miles away, using one 
bus, are as follows: The first group 
walked seven miles. The second group 
walked five miles. The total mileage cov- 
ered by the bus was sixty-four and a half 
miles. The entire trip took exactly two 
hours, forty-one minutes, and fifteen sec- 
onds.—H.B.H., Philadelphia, Pa. 


Maybe Jimmy Durante 
Missed His Calling 


Has anyone ever tried to apply his 
nose to scientific weather forecasting? 
Sounds rather silly on the face of it (not 
the nose) but if you think it over a 
minute, maybe it’s not. Who hasn't at 
one time or another stuck his winter- 
weary head outdoors and sniffed some- 
thing in the air that makes him say, 
“Bigosh, it’s spring!” Who hasn’t no- 
ticed the fresh smell 
in the air after a 
summer shower! 
How about the 
tangy aroma of 
those first days of 
autumn? And even 
on clear winter days 
you have heard 
people say that it 
“smells like it’s go- 
ing tosnow.” Chang- 
ing temperature 
and humidity set 
up chemical reac- 
tions in the soil and the things that grow 
in it, and these reactions are accompa- 
nied by certain odors. Our noses detect 
these odors carried on the wind. Deli- 
cate chemical apparatus might do a bet- 
ter job—L.M.C., Dover, N. J. 


HA-CH-CH-CH-~CHA, 
YOUR NOSE KNOWS! 








Motion of Suspension Bridges 
Keeps Him in Suspense 


NEWSPAPERS recently carried a story 
about the effect of high winds on a huge 
suspension bridge on the West Coast. 
During the height of a storm, the bridge 
was said to have moved eight feet out 
of position. Although the bridge is of 
the suspension type and built to stand 
this side motion up to about twenty feet 
or more at its center, what puzzles me is 
how people walking on such a bridge as 
it sways can keep their feet, and how 
motorists can keep their cars under con- 
trol. Can any reader explain why there is 
no danger from this source?—R.P.5S., 
Houston, Tex. 


This Strikes a New Note 
in Musical Hobbies 


JUDGING by the letters of J. D. V., 
Philadelphia, Pa., and N. C., Great Falls, 
Mont., a lot of your readers seem to be 
steamed up about building electric or- 
gans. Now, why do things by halves? If 
you're going to build an organ, go the 
whole hog and build a full-size pipe 
organ. Then, maybe 
P.S.M. will furnish 
you with blueprints 
for a cathedral to 
put it in. But, seri- 
ously, [Ihaveafriend 
who is a pipe-organ 
fan. He hasn't built 
a whole organ yet, 
chiefly because he 
lives in a cottage so 
small that if he as- 
sembled a pipe or- 
gan in it, he’d have 
to sleep on the 
porch. That doesn’t bother him, though. 
What he does is to design individual pipes 
according to a new system he has worked 
out. He turns out a pipe, with the help of 
some home-workshop enthusiasts among 
his friends. Then, to try it out, he takes it 
to the church across the street and plugs 
it in, in place of the regular organ pipe. 
The church people have given him per- 
mission to do this, but I’m afraid some- 
thing is going to happen one of these 
days. He’ll get things mixed up, and the 
next Sunday when the church organist 
tries to play “Oh, Come, All Ye Faith- 
ful,” he’ll get something more like “The 
Merry-Go-Round Broke Down.” How 
about it!—J.A.P. Brooklyn, N. Y. 


IN A COTTAGE SMALL 
bY AN ORGAN TALL } 





More Hints on Cleaning 
Chemical Glassware 


ONE OF your readers wanted to know 
how to remove stains from glassware. 
R. H., in the January issue, suggested 
hot sodium hydroxide solution. This is 
not so good because it attacks the glass, 
and there are many things it will not dis- 
solve. A hot solution of sulphuric acid 
and potassium dichromate is recom- 
mended by most chemistry books as a 
cleaning fluid. This solution should be 
mixed as used, as it will not keep. I 
think you will find few stains that it will 
not remove. Great caution should be 





observed in using it, however, as it will 
cause severe burns if it comes in con- 
tact with the skin or clothing.—J.?., 
Kansas City, Mo. 


“What Price Dirigibles?’’ 
Asks This Reader 


IN your April issue you had an article 
that struck me as very interesting, “Can 
the Zeppelin Come Back?” The United 
States may attempt to build another 
giant airship. Although my opinion does 
not count much, I 
think it is a very 
unwise thing to do. 
An airship costs 
from $3,000,000 to 
$5,000,000. The Hin- 
denburg, because it 
carried hydrogen— 
or hydrogen carried 
it—the cause of its 
disaster, was able 
to hold seventy pas- 
sengers. Germany’s 
new Zep’, the LZ- 
130, will be able to 
carry only forty people because of the 
use of the heavier gas, helium. The air- 
ship takes two or three days to fly the 
Aulantic at seventy miles an hour. The 
U. S. could build three or four airplanes 
for the price of one Zep’. Each plane 
could also carry forty passengers across 
the Atlantic, in only twenty hours, going 
200 miles an hour. In wartime, the air- 
ship is just a target. One well-known 
plane designer has plans for a flying 
fortress to carry tons of bombs over 
great distances at 380 miles an hour. You 
figure it out, but remember that in the 
past seventeen years, nine huge dirigi- 
bles have been wrecked with the loss of 
305 lives. Now, can anyone answer this 
why does the U. S. want another one?— 
S.W., New York City. 


THAT'S OUT! 





Our Grasshopper Story 
Made a Long Jump 


For the past three years, I have been 
a constant reader of your magazine and 
I have derived considerable pleasure 
from it. The article on grasshoppers 
which appeared in your December issue 
particularly interested me, since we are 
sheep farmers, and the ravages of grass- 
hoppers in this part 


of New South Wales 
for the last few HEY, I'M A ae 
months have done = ' 





much harm to the 
grazing areas. The 
part which most 
interested me was 
the description of 
the use of sawdust 
instead of bran for 
the poison bait. I 
considered this idea 
should be well worth 
trying out on the 
insects here, since it was so successful 
in your country. However, as I was 
reading a local newspaper recently, 4 
paragraph caught my eye. It referred 
to a reprint here (Continued on page 5) 
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i your article and formed the same 
1ion as myself. But he went a step 


newspaper, apparently with success. 
1.W.B., Binalong, N.S.W., Australia. 


Kisses by Telegraph Would 
Keep the Wires Hot 


\IN’T science wonderful? When I read 
the item, “Telegraph Kisses Are New 


Fad,” in your May issue, I realized that 
old S. F. B. Morse 

wasn't wasting his WHADDAYA MEAN, GIVE 
time when he spent ME A GOOD SMACK 7 
so many hours in 
his home workshop. 
However, I think 

this latest applica- 

tic of telegraphy 

ca be improved 





considerably. Per- 
sonally, I wouldn’t 
get any great kick 
out of osculating 
one of Western 
Union’s yellow blanks, even if it had a 
reasonable facsimile of my best girl’s 
kisser printed right on it. Something 
better could be worked out along the 
lines of that interesting feature you 
published several months ago: “Jack-of- 
All-Trades .. the Telegraph Boy.” Every 
telegraph office could have a staff of 
rood-looking messengerettes to deliver 

munications like the one the New 
York girl sent her boy friend in Chicago. 





All the sender would need to do would 
be to call a telegraph boy, give him a 
good smack, and specify whether de- 
liver was to be made by a blonde, 


tte, or redhead. What about it? 
San Francisco, Calif. 


VV 


He Speaks for Dumb Animals 
in Praise of a Kind Doctor 


article on the special splints for 

yr the broken bones of animals, 
for the first time, saving the lives 
ny of them, went over big with me. 
M iends and I discussed it at length, 
ind came to the conclusion that we all 
owe thanks to the kind doctor who in- 
| the device. I had often wondered 
much longer we would have to go 
troying injured animals, or watch- 

hem suffer, when the injury was as 
minor as a broken bone.—H.E., New 
Bedford, Mass. 


with Model-Train Articles 


well to see all those model-rail- 
rticles that have come out in the 
w issues, and I would like to com- 
Pliment Mr. Loose 
Ol series of 
hints to us 
far While I have 
I te 0-gauge, 
ints on lay- 
out e still a big 
like your 
me 1 of having 
i ms that fit 
ar ile. Just as 
e\ ther reader 
to want 
hing hethinks 
n't got, I too want even more 
railway suggestions. I don’t see 
me readers get irritated by let- 
(Continued on page 6) 
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- SHE “PHEW” HOME 
TO FATHER! 











NASAL CRUELTY was the com- 
plaint! Tom had a yen for bitter 
*winegar-woiks” tobacco, and Polly 
just couldn’t stand that harsh and 
heavy smell. So... home she went! 





POLLY WAS MAD whenshephoned 
him later. “Do as Dad does, you 
big chump! Clean your pipe and 
try a milder tobacco. For instance, 
Dad’s brand smells good to me.” 











“IF IT KILLS ME, I'll smoke your 
father’s brand! Sir Walter Raleigh? 
Okay. I'll go right out and get a tin. 
But you’ve got to come home and 
witness the Great Reformation. 





FREE BOOKLET tells how to make your old pipe taste 











BLISS FOR KEEPS! Tom and Polly 
never squabbled from that day on. 
And how he enjoys those 2-oz. tins 
of sweet-smelling burley! Smells 
good to the puffer and the puffed-at! 


UNION MADE 














TUNE IN Tommy Dorsey 
and bis orchestra. Every 





ter; how to break in a new pipe. Write HOW 10 ud bis - 
ependingnivaed cg Brown & Williamson Tobacco TAKE CARE W eek T. 
Corporation, Louisville, Kentucky. Dept. Y-86. a 
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neer, teacher, student—prove that a Royal will help you 


write faster—get your ideas, letters and re- 


ports down on paper easily—in modern, readable, saleable 


that it will pay you (your family, too—if you 
man) to own a Royal Portable! 

SEE what a latest model, 
factory-new Royal Portable 
can do for your family. Then 
own it on your own terms— 


cash or only a few cents a 
day. Mail the coupon today! 


READ WHAT ROYAL GIVES YOU: These 
great features explain why so many thousands 
of families are Royal owners. Built by the 
world’s largest company devoted exclusively 
to typewriters—with standard, full-sized key- 
board and easy, effortless action; Touch Con- 
trol, Finger Comfort Keys, Genuine Dust 
Protection, Office-style Tabulator and numer- 
ous other “big machine” features. Royal Type- 
writer Company, 2 Park Ave., New York. 


FREE 


Revel : Instant Typ- 
ing Chart —it shows 
mg you fm to type right! 
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? r aneeedin business or social use. Original re- 
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t ep. The Winner one hundred postpaid faction guaranteed. 
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ters asking for new topics 
articles, as that certainly is one of the 
ways you have of knowing what readers 
want, and I’m sure you don’t get mad 
at them.—K.S.M., Great Neck, N. Y. 


Six Circles,—or 
a Round Half Dozen 


A.H.S. asks what is the greatest num- 
ber of circles of equal size that can be 
laid around a single one so that all the 
outer circles touch the central one. The 
problem had me stumped for a while, 
A.H.S., until I realized what a simple 
solution there was. I considered two 
of the outer circles to be tangent to 
each other and to the central circle, 
and then drew a triangle connecting the 
centers of all three. At once I saw it 
was an equilateral triangle, since each 
of its sides equaled the diameter of any 
of the circles, all the circles being of 
equal size. There- 
fore, the angles of 
this triangle were 
equal and, of course, 
equal to sixty de- 
grees. But one of 
these angles has its 
apex at the center 
of the central cir- 
cle, and is equal to 
exactly one sixth of 
the 360 degrees in 
a complete circle. 
It follows then that 
only six—one sixtieth of 360—outer cir- | 
cles can be laid around the central circle 
so that they touch it. They will also be 
tangent to each other, by the way, and 
a line joining their centers will be a 
regular hexagon. Evidently this accounts 
for the hexagonal pattern observable in 
floors made of circular tiles.—G.H.O., 
Baltimore, Md. 


HECK, } USED A POKER | 
CHIP AND GOT THE 
SAME ANSWER | 





Another Way To Retrieve 
Table-Tennis Balls 


Our stout friend—if you permit puns 


—who described his invention for re- 
turning table-tennis balls that roll out 
of (his) reach under the table, is an 


optimist if he thinks that most of the 
lost balls will stop conveniently close 
to his piece of (stolen) elastic which he 
tied an inch from the floor between 
diagonally opposite legs. Even if the 
system does work for him, I know of 
a better one. I cut two large pieces of 
corrugated cardboard from an old pack- 
ing box. (If you haven’t any pieces large 
enough, you can glue several together.) 
Their total area should be slightly less 
than that of the table top. I glued thin, 
parallel strips of model-airplane wood | 
(which I didn’t swipe from my young- 
ster) along the surface of the cardboard. 
I arranged the whole big sheet on the | 
floor under the table, with the middle 
raised slightly, so that its two halves 
sloped downward toward the table ends. 
A thicker strip of wood along each end 
stops the balls as they roll down the 
inclines, guided by the parallel strips. 
Those that don’t bounce, but roll, toward 
the table, are stopped before they get 
there by the edges of the cardboard in- 
clines, and can still be picked up easily. 
Admitting then that the balls still do 
have to be picked up in any case, 
think it would not be unkind to rem 
(Continued on page 7) 
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our corpulent friend that the slight 
ded effort will do him no great harm! 
GDS. Troy, .. ¥. 
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STUDY ADVANCED HIM 
AS INDUSTRY GREW 


My story differs somewhat from the 
majority of the contributions by your 
readers, inasmuch as the beginning 
dates back to the early days of the 
automobile. After working my way 
through high school in a thriving 
country town, I found my way to one 
of the larger cities on the Great Lakes 
and commenced work in machine and 
tool shops, which had always attracted 
me. 

It was not long before I observed 
gray-haired men doing the same work 
that I was doing, and I decided to 
escape their fate if I possibly could. I 
must fit myself for the higher grades 
of mechanical work. 

Correspondence schools were not so 
well known in those days as they are 
now but, fortunately for me, some of 
the literature of the ——— ——— Schools 
vas placed in my hands. After reading 
it carefully, I decided that this was the 
opening I had been looking for, and 
enrolled in their mechanical-engineer- 
ing course. I devoted my evenings for 
many long weeks and months to my 
studies, even though I was putting in 
nine or ten hours a day at my shop 
work. I finally finished the drafting 
part of the course and was able to get 
a drafting job with a concern making 
refrigerating machines. A year later, 
the plant shut down. I went to work in 
the tool room of a bicycle company, 
and then entered the employ of an in- 
ventor who was developing a new type- 
setting machine. The pay was good 
for those days, and I needed it, for I 
had married. But when the inventor 
had completed his model, I was again 
looking for a jobr 

When I got work, it was as a drafts- 
man with a company making anti- 
friction bearings. Little did I realize 
that many years would come and go 
before it would again be necessary for 
me to look for another position—thanks 
largely to the growing automobile busi- 
ness and the knowledge that enabled 
me to keep up with it. For the company 
began to get larger and larger orders 
from the automobile manufacturers for 
hubs, bearings, steering knuckles, and 
other parts. Later, axle orders began 
to come in, the business grew by leaps 
and bounds, and the entire plant was 
soon given over to this line of manu- 
facture. 

For about eighteen years, I held the 
positions of chief draftsman and as- 
sistant mechanical engineer, until the 
company was finally absorbed by a 
larger corporation engaged in the manu- 
facture of automobile parts. But I soon 
secured a position on the board of 
engineers of the larger company, and 
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Secrets of Success 


served in this capacity for about two 
nore years, when I was obliged to re- 
sign, because of ill health, and seek out- 
loor work. This finally led me to 
Southern California, where I now live. 

As I look back over those years of 
vhat were to me years of pleasant and 
profitable work in one of our most 
spectacular industries, I can truly say 
that it all resulted from that corre- 
spondence-school literature placed in 


ny hands so long ago, which led to the | 


fulfillment of my desire to better my 
yndition in life.—S. B., Yucaipa, Calif. 


HOME-STUDY DEGREE 
BROUGHT PROMOTIONS 


IN October 1925, I obtained a job as 
lathe hand in the tool room of the 
— Co. Having previously served 
in apprenticeship in a machine shop, I 
was qualified to tackle the ordinary 
jobs of the tool room but, when it came 
to the more intricate problems of tool 
ind die making as, for instance, the 
relatively simple solving of trigonomet- 
ric problems or calculations of stresses, 
I was at a loss. I knew very little of 
the chemical analysis of steels or other 
working materials, or of the science and 
art of designing and drawing machines 
ind tools. I had a keen and alert mind 
and inquired whenever and from whom- 
ever I could among my fellow working- 
men, but little satisfying enlighten- 
ment was forthcoming. 

Then I subscribed to a correspondence 
course in mechanical engineering of- 
fered by the - ——— — — Schools. 
The course consisted of about 150 sub- 
ject lessons covering practically every 
phase of technology a mechanical engi- 

er is liable to encounter in his work. 
Innumerable examples of practice are 
given, and every lesson contains twenty 

‘amination questions which must be 

swered. In addition, about fifty to 

ixty drawings in pencil or ink must be 
ide during the entire course. It was 
rd sledding at times, but I kept at it 
nd, at the end of four years, I had an- 
swered the 3,000 questions, had made 
ill the drawings, and, after passing my 
examination, received my diploma 
is a graduate in mechanical engineer- 
I don’t believe that I have ever 
rked as hard for one single thing 
I did for that diploma. But I know 
the benefits derived from what is 
‘ of that diploma proved the efforts 

th while. 
iring July 1927, a year after I had 
Started to study, I was made a leader 
e tool room, supervising construc- 
making shop drawings, and so on. 
‘ovember 1928, I advanced to the 
| on of shift foreman having about 
l tool and die makers, machinists, 
thers under me. This job I held 
the end of 1932, when removal of 
lant terminated the demand for my 
ces. Rather than take a smaller 
I started out with other companies 
tool and die maker, then as a tool 
die designer. Engineering work 
took me to Germany, China, and 


















Should Qead 
FREE BOOK 


It would be interesting to know just how 
many inventions never see the light of day— 
just because many people with good ideas don’t 
know the proper steps to take. Almost every- 
one thinks of good inventions from time to 
time; you have probably done so yourself. But 
do you know how to protect yourself? How to 
get in touch with manufacturers or business 
men who might be interested? How to prop- 
erly present your invention for consideration? 
When to start negotiations? What kind of 
sales agreement to consider? 


THESE VITAL 
QUESTIONS ANSWERED 


“Suggestions on When and How to Sell 
an Invention” is a valuable booklet that 
answers these, and many other important 
questions. Many inventors consider it 
very worthwhile, because of the practical 
advice it contains. You should know the 
right way to offer an invention for sale 
before doing anything else. Sometimes 
good inventions are lost to the public, 
simply because the inventor failed to 
take the proper steps. 

-\\\ *Note: An Evidence of Invention 
form is also sent to you 


without charge. 


sso PATENTS 


This is another book you ought to read if you 
want to protect your rights to your invention: 48 
pages of facts about Patent procedure, interesting 
inventions, illustrations show- 
ing what you should do— 
and what we do, and 109 
different mechanical move- 
ments. It is a helpful, practi- 
cal book, based on 40 years 
of experience with Patents k — 
and inventions. 


REASONABLE FEES, 
DEFERRED PAYMENTS 


Our firm was founded in 1898. 
Since then we have helped 
thousands of inventors. Here 
are some of our policies: Prompt 
searches. Frank reports. Ex- 
cellent drafting. All cases han- 
dled by a Registered Patent 
Attorney. All correspondence 
held in strict secrecy. 
able fees. Deferred payments 
arranged when desired. Cases 
made special in our office when 
desired. Get all the facts— 
mail the coupon now. It is good Name 
for all three—the booklet on 
Selling Inventions, the Evidence 
of Invention form, and the big 


book PATENT PROTECTION. a iia iii itigacancaitll RE er ere 
CO ee UR 









Mail Coupon 
TODAY to 
Washington 


AVN Coe tp 


Main Office: 10-G, Victor Building, Washington, D. C. 


Other Offices: 2610-C, Singer Bidg., NEW YORK; 1445-C, Monadnock 
Bidg., CHICAGO; 514-C, Empire Bidg., PITTSBURGH; 1010-C, Hobart 
Reason- Bidg., SAN FRANCISCO; 405-C, Garfield Bidg., LOS ANGELES 
Send me FREE copies of your books, ‘‘Patent Protection’’ 
and ‘‘When and How to Sell an Invention’’. (Note: Same 
books supplied by any of branch offices listed above.) 
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ELECTRICITY 


ON REAL MOTORS, GENERATORS, ETC. 


PAY TUITION AFTER GRADUATION 





Learn abcut the ‘‘Pay 
Tuition After Graduation 
Plan,” “Part Time Em- 
ployment Plan.’’ ‘‘Job 
After Graduation Service.” 
NOW... Diesel, Air Condi- 


Practical training on full 
size electrical equipment. 
**Learn by Doing” in 12 
short weeks. No previous 
experience or advanced 
education needed. Send 
the Coupon NOW for Big tioning and Electric Re- 
Free Illustrated Book. frigeration at noextracost. 
== MAIL THIS COUPON TODAY dah | 
g H.C. LEWIS, President . 
g COYNE EL ECTRICAL SCHOOL 
g 500 S. Paulina St., Dept. A8-73, Chicago, Ill. ; 
' Please se nd me your Big Free Boo k and details g 


g of your “Pay Tuition After Graduation Plan.” g 
ND sk. 0a ob 6040 0b044060006446040060006060 ‘ 
: ame 2 
sd wilee tie neeeiidihnmnsaheeaws t 
| 

3 City State 


High School 


ud a Wig i 
Ky ma 


wal as at Home 
Many Finish in 2 Years 


Go as rapidly as your time and abilities permit. 
Equivalent to re we nt school work—prepares for 
entrance to college. Standard H.S. texts supplied. 
Diploma awarded. Credit for H. S. subjects already 
completed. Single subjects if desired. Bulletin on request. 
Specialized training is absolutely 
essential to Success today. Over 
150 noted Educators, Engineers and 
Business Men helped prepare our spe- 
cial instruction material, ased by 
many resident sc hools and colleges, 
U. S. Navy and Province of Mani- 
toba, Can. Train at home for best-paying lines as 
listed below. No interference with poe earn- 
ings while preparing for better job. 


m School, Chicago 





























American School, Dept. H-A. 46, Drexel at Sem, Chicago 
Tell me how to train for success in line checked. 
ite hoot Course in 2 Ye 
) Air Conaitiont 


Electrical Refrigeration 
Architecture one Building 
Automotive Engineering 


















Aviation 
phe) ae -_ = ry 
Civil Engineering Professional, Accounting 
a In: Cc. oaching 
Diese! Engineering Radio and Television 
Drafting and Design lesmanship 
) Electrical Engineering Steam Engineering 
Namg. 
Address 

















~ ROMANCE WRECKED 
BY UGLY PIMPLES? 


Here is how to help keep skin- 
irritating poisons from your blood 


Don’t let repulsive-looking hickies rob you 
of charm... ruin your chances for friendship 
and affection . . . spoil your good times. Find 
out what the trouble may be, and take steps 
to correct it. 

During the years of adolescence, from 13 to 
25, important glands are developing. These 
gland changes upset your system. 

At the same time intestinal waste poisons 
are often deposited in the blood stream, and 
may irritate the sensitive skin of your face 
and shoulders. Pimples break out. 


Fortunately, there is a way to help keep these 
skin-irritating poisons out of your blood. Eat 
Fleischmann’'s Yeast, 3 cakes a day. The millions 
of tiny, living plants in each cake of this fresh 
food help to remove the wastes the natural way 
and clear the skin of pimples. Thousands of young 
people get results in 30 days or less. Act now. 
Get Fleischmann’s Yeast and eat it faithfully. 
See how your skin clears up. 





Secrets of Success 





India. In the summer of 1937, I started 
with the —— Motor Co., as a tool 
designer. The studying habit instilled 


in me during my student days with the 
Schools had never 
left me, so I was well lined up on mass- 
production tools for automobile man- 
ufacture. After two weeks of design 
work, I was made a checker—that is, I 
had to check the designs of the tool en- 
gineers for mistakes, practicality, econ- 
omy, and feasibility of construction. 
After two months of checking, I was 
placed in charge of the entire tool-de- 
signing department, comprising about 
twenty-five engineers and draftsmen, 
which proved again to me that a com- 
pleted correspondence course never fails 
to serve as a mighty springboard from 
which a man can always take off 
toward a better job.—P. B., Highland 
Park, Mich. 


LEARNED TO WRITE 
SHORT STORIES 


I ALWAYS wanted to write! 

When in high school, my English 
teacher said I had talent in creative 
composition, so I set about to produce 
“the great American novel’’—or, more 
specifically, material that would sell to 
the magazines. I tried my hand at writ- 
ing what I thought would sell but, to my 
sorrow, found it did not. However, I 
was “going great guns” in our local 
weekly paper, and then became town 
correspondent for a newspaper at Dav- 
enport, Iowa. I earned a little money 
at this, which fortunately kept my am- 
bition alive. But despite all my efforts, 
I just couldn’t sell any magazine ar- 
ticles. 

About this time, I read an advertise- 
ment of the —————- ——————- School. 
They offered to teach story writing. I 
enrolled for the course and, under the 
guidance of a former well-known maga- 
zine editor, I soon learned the rudi- 
ments of producing copy that editors 
would buy. 

Briefly, I was able to obtain work as 
a police reporter on metropolitan news- 
papers, and later a city editorship. 
Then, I advanced to the staffs of sev- 
eral magazines. Since that time—and 
during spare time only—TI have con- 
tributed to hundreds of publications, 
many of which had national circulation. 
I turned my ability to the advertising 
field and have made as much as $150 in 
less than eight hours. Such pay is un- 
usual, of course, but just the other day 
I received a check from a magazine 
which paid me five cents a word. 

Summing the whole thing up, I be- 
lieve every one who is anxious to suc- 
ceed can benefit by a correspondence 
course. I say this because I have done 
so, and see no reason why others cannot 
do likewise. However, one can’t say he 
wants to become a civil engineer, for 
instance, and then reach his goal, just 
because he figures there is more money 
in that than something else. One must 
truly like the subject, be inclined in that 
direction, and then get the training 









LEARN MUSIL 


in Your Qwn Home 
This 445Y Way 


Yes, you can actually learn 
to play your favorite instru- 
ment right in your own home 
this amazing short-cut way! 
No expensive teacher — no 
tiresome scales and exercises 
—no confusing theories. You 
learn at home, in your spare 
time, at a cost of only a few 
cents aday. Every step is as 
clear as A B C—and before 
you know it you are playing real tunes by note. 
FREE BOOK Send today for free booklet and free de: 
stration lesson. These explain our wonde:‘u 


home study course fully. ention instrument preferred. Ir 2 
ments supplied when needed, cash or credit. 


U.S. SCHOOL OF Frey 86 Brunswick Bidg., New York, N. y. 








MECHANICAL Leatx It 


_ offering un- 
opportunities. Most 
ey and complete 
course embracing every 
branch from Plate to Por- 
celain Work, which pre- 
pares you to work for 
Dentists or start your own 
business. Individual in- 
struction—practical train- 
ing in day or night school. 
No books—no classes. Cat- 
alog upon request. 


McCARRIE SCHOOL OF OF MECHANICAL DENTISTRY 
nee, Oe, 















0 - MECHANICS 
& WELDERS 


Auto Mechanics and Welders are in big 
c,—- Complete courses in arc 
acetytene welding, meta! fin- fj 

ishing’ iy and fender bumping. 
spray painting, collision work. 
rates. Pay after graduation plan. Write 

MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 
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EARN MONEY, TOO! 


NOW—you can buy Wills’ fresh, genuine Eclipse 

T GUT tennis strin, s direct-trom fac tory for 
as little as $2.25 PER § postpaid. Also—exce 
lent quality SIL! K at only 66¢ per 37 ft. coi post 
paid. Rush your order now! Satisfactior 1 GUAR- 

New 1938 C ATALOG of Tennis Frar 

Vises, equipment —_ ro ady. Get your f R 1EE 
copy. Send today. WiLLS ." em: 
A-136, 1047 W. ‘ath: 5. CHICAGO, U 








Government Jobs 


Positions Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, and many others. 
Splendid salaries, easy work, vacation with pay. Com- 
mon school education sufficient. Examinations often. 
Established 1896. Send for our Civil Service Catalog. 


Columbian Correspondence College Washington, D. C. 




















, Learn Profitable Profession 
i o-?* QO days at Home 













Pee 
f se Salaries of Men and Women in the fascinating pro- 
ae 4 fession of Swedish Massage run as high as 340 to 
ry $70 per week but many prefer to open their own 
{ offices. Large incomes from Doctors, hospitals, 


sanitariums and private patients come to those 
who qualify through our training. Reducing 
alone offers rich rewards for specialists. 

rite for Anatomy Charts and booklet 
—They’re FREE 


The College ot Swedish Massage 
1601 Warren Bivd., Dept. A70, Chicage 


Succe ssor to National Colle ge of I Massage) _ 
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Learn to MOUNT BIRDS 


Tan SKINS, Make Up FURS 
ermist. We teach you at Home. 
Mount Birds, Animals, Pets, 
common specimens. ve _—_ hunt- 
ing trophies; decorate home and den 
Make genuine KROME LEATHER, tan 
and make up furs for sparetime profit. 


FREE BOOK “(nk 


Hunters, get. this wonderful book. Its 
Now Free. Send postal card Today — 
This Minute! State your AGE 
chool of Taxidermy, Dept. A339, Omaha, Nebr. 













BARGAINS GALORE! S417 mA’ 








TYPEWRITERS - DUPLICATORS -ADDERS-FOLDERS 
ADDRESSOGRAPHS “ESS, 7HAN.S24" 


FREE TRIAL! MONEY BACK GUARANTEE! 





Typing Course & Table Free. W for 
Bargains! Name what you want. %« No 
money! Low as 10c a day! 

PRUITT CO. 929 PRUITT BLDG. CHICAGO 
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Come to LINCOLN tevin tenis 


GOVERNMENT APPROVED SCHOOL 
for Good-Pay position as Pilot or Mechanic. 
Huge expansion in Aviation calls for thou- 
sands more trained men. Lincoln Trained 
Men in demand. 

Be a Pilot. Lincoln Training prepares you 
for any Pilot Rating up to Transport. 14 
Training Planes. Veteran Instructors. 

Be an Airplane Mechanic. Training pre- 
pares you for your Government Mechanic's 





License. Practical experience in Airplane 
ine Maintenance, Sheet Metal, Welding, Radio. 
Employment Service Given our qualified Graduates. Write 
Today for complete information. 


LINCOLN AIRPLANE & FLYING SCHOOL 
606 Aircraft Building Lincoln, Nebraska 





TRI-STATE COLLEGE 






Degree in 2 Years 


B. S. Degree in Civil, Electri- 
cal, Mechanical, Chemical, Ra- 
dio, Aeronautical Engineering, 


Business Administration and Ac- 
counting. World famous for 
technical two-year courses. Also 
short diploma courses in Sur- 
veying (36 weeks), Drafting (36 
weeks). Non-essentials elimi- 
nated. Tuition and living costs 
low. For ambitious, earnest 
students. Those who lack high 
school training may make up 
required work. Students from 
all parts of the world. 55th year. 
Graduates successful. Enter 
June, September, January, 
March. Write for catalog. 568 
Angola, Ind. 


SCHOOL OF 
ENGINEERING College Ave., 


Learn , i) 
hotogys apn 


Splendid hott Prepare quickly in spare time. 





Easy method. No previous experience necessary, 
common school education sufficient. Many earn while 
learning. Send for free booklet ‘‘Opportunities in Modern 
Pactog ere » particulars and requirements 

RICAN SCHOOL OF PHOTOGRAPHY 
3601 cackinan Ave. Dept. 136A Chicago, Illinois 


Mi ARE YOU A CORNERSITTER? 


te the life of the party. Play Piano 
BY EAR. Hear it and play 
easy W Amazin ystem shows you 


é ay. 4 é gS 
y ay} just where to place your fingers, how 
to construct chords, how to build up 
harmony, how to play tunes you know, 
C+ how to create your own melodies. First 
\ hour brings results. Easy as playing 
a game and more fun, $2.00 brings big 


10-page system, including charts, et 
Money back if not satisfied 


the new 


E A PASSENGER 
TRAFFIC INSPECTOR 


Specialize—We Have Jobs Ready 
MEN—19 to 50—trained as Railway and Bus 
Passenger Traffic Inspectors earn good pay t 
start and advance quickly with experience. Com 
ple te few week's home-study course and we 
place you at up to $135 per month, plus expenses, 
to start, or re — tuition. Free Booklet outlines 
our 19-yr. rec 
> BUSINESS TRANS eerie 

jo, 


EARN W MONEY mats,cou.suazen 





ew low cost method. No molds, power or costly 

—_— too! You build your own equipment from plans 
50) e furnish. No experience needed to make color- 

\ - glazed concrete pottery, wall tiles, stat- 


uary casting, giftware—in home or shop. 
MEN—Send 10c TODAY for booklet, and 
details of this money making business 


* NATIONAL POTTERIES COMPANY 


Room 7, 13 W. 26th St., Minneapolis, Minn. 


Want a Career in 


photography? 


personalized training. Commercial, News 
idvertising, Candid or Motion Picture Pho- 
Big money-making opportunities. Or learn for 
Personal Attendance and Home Study courses. 
Write for Free hooklet 
a ’ en INSTITUTE od PHOTOGRAPHY 








r (Dept. 

















100% Improvement Guaranteed 


We build, strengthen the vocal organs— 
not with singing lessona—but by fundamentally 
sound and scientifically correct silent exercises . . 
and absolutely guarantee to improve any singing 
or speaking voice at least 100% . Write for 
wonderful voice book—sent free. Learn WHY you 
can now have the voice you want. No literature 
sent to anyone under 17 unless signed by parent. 


PERFECT et! nS TITUTE Studio A- 136 
64 E. Lake St., Chicag ‘o 








PIANO-OLOGY, Box 6, East Orange, N. J. 








New York City | 
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Please mention PopuLAR SCIENCE 


Secrets of Success 


necessary. In many respects, a course 
by mail is more beneficial than one at 
college, for the student must often 
think things out for himself because he 
has no teacher to turn to. And that, 
naturally, develops and strengthens 
the mind. I say this because I attended 
a university, and know that I advanced 
faster along my chosen line than would 
have been possible in any other way ex- 
cept, perhaps, had I attended a school 
which specializes in my particular sub- 
ject. There are such places, of course. 
But if one is denied the privilege of at- 
tending, his best bet is a correspondence 
course. Then, if the student is sincere, 
no matter what trade or profession he 
selects, he is bound to benefit. 

It might be interesting to note that, 
after I had progressed so that I could 
sell to magazines, I took other courses 
in writing, all of which helped me. 
When one ceases to study, he stagnates, 
so to speak, and for this reason I be- 
lieve that it pays for one to continue his 
efforts. Shortly, provided time permits, 
I intend buying another course in writ- 
ing—advanced, of course—because, if 
nothing more, it will give me a fresh 
viewpoint. And with this as an inspira- 
tion, I feel that I will be able to produce 
better material which will draw bigger 
checks from the editors.—G. J. T., Fre- 
mont, Ohio. 





| More $5 Prize Winners 


Tree prize-winning letters in 
POPULAR SCIENCE MONTHLY’S 
Secrets of Success contest—‘What 
Home Study Has Meant to Me’’—are 
printed above. Read these stories 
carefully, because your own career 
may be just as interesting and inspir- 
ing to other readers. If you think so, 
put it down on paper and send it in. | 
We will pay $5 for every letter we 
publish. 





CONTEST RULES 


Only letters from bona fide home- 

study school students will be consid- 
ered and these must contain the name 
of the school and the name of the 
company, or companies, for which you 
have worked since graduation. 
(Names, however, will be deleted from 
the letters when published.) We also 
want to know the kind of course you 
took and the type of position you 
| have held. Your own identity will be 
kept anonymous, if desired. 
We are interested in facts, not lit- 
erary ability, but please write clearly, 
completely, and keep your letters 
within 750 words. We are not looking 
for “get-rich-quick” stories or freak | 
adventures, and authors must be pre- | 
pared to substantiate the truth of their 
statements. Manuscripts submitted 
and printed become the property of 
this magazine, and we are not respon- 
sible for the return of rejected letters 
unless sufficient postage is provided 
for this purpose. Address your contri- 
bution to Success Story, 353 Fourth 
Avenue, New York, N. Y. 
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avon med | 
promotion: 
« « « what I'd studied as pastime 


changed my whole future life 
- - - doubled my income!”’ 


Promotion comes quite often that way. Unex- 

pectedly, men and women cash in on the LaSalle 
training that they began merely for general self- 
development—as a hobby, 

But can anyone study as a “hobby”? 

Well, just put yourself at an automobile sales- 
manager’s desk, for example. Build your sales organ- 
ization, plan advertising, adjust margin on this model, 
plan promotion for that, then justify your policies to 
your president. By such actual practice work, the 
LaSalle student of Executive Management really 
learns to manage a business. 

Or take Law training! The LaSalle law member 
wrestles with the realistic legal tangles of his lifelike 
clients. And the accountancy student sets up new 
companies, finds and remedies profit-leaks in the 
methods of existing concerns. The traffic manage- 
ment student handles shipping problems—so factual 
that their details are as real as any he will encounter 
when he holds down 2 traffic job. Theory ts, out! 
Practice is in! 

That sort of study is interesting! It is fascinating 
to study the knotty, real problems of business and 
either come up with the right answer or have inter- 
estingly explained to you by experts why your solu- 
tion doesn’t quite meet the issue. That way—next 
time—your solution does work. Meanwhile, your 
knowledge is growing, your mind expanding. 

And soon you find that you have mastered a new 
ability, possess a new power that may stand you in 
good stead the very next week in your own work. 
You have greater confidence in yourself, your asso- 
ciates and superiors recognize your greater ability, 
and sooner or later you will reap promotion and 
money reward. 

Try it out for yourself! Surely there’s some subject 
you've long wished to know. Why not know it? W hy 
not know it NOW! Invest part of your spare time! 
You'll be amazed at how little effort is needed, how 
much pleasure and profit will accrue. 

All you have to do is mail us this coupon or a post- 
card. Ask us to send you information on any subject 
listed below. Find out—TODAY !—how easy it is to 
be the man or woman who knows: And who knows 
more than just the one job of the moment. Prepare, 
in short, for the future—build your own future! 
LaSalle training is one of the easiest, most interest- 
ing and most profitable self-development moves you 
can make! 


FREE! 
Any of these 
book!ets — or 
similar ones 
on your oun 
fed. 


Q TARTLED as was this LaSalle member—we weren't. 












The Vest rowing Prefvesion 


LASALLE EXTENSION 
Dept. 683-R CHICAGO 


Please send me—without cost or obligation—full informa- 
tion about how I can, through your training, equip myself 
for the new problems and opportunities in the business 
field I have checked: 

O Higher Accountancy 
0 Law: Degree of LL.B. 
O Commercial Law 

O Industrial Manage- 


0 Business Management 

© Traffic Management 

() Stenotypy 

C) Business Correspon- 
ment ence 

O Business English OC Salesmanship 
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MAJOR DEPRESSION BRINGS | 
GREATER OPPORTUNITY | 
FOR WIDEAWAKE MEN | 

} 


eeeeSome new industrial devel=- 
opment always arises, creating 
a great new field of employment. 
Only since 1930 Air Condition- 
ing has skyrocketed to a major 
industry. Authorities say "the 
demand for air conditioning 
experts exceeds supply--it will 
take years for the supply of 
trained men to catch up." 

These facts should mean some= 
thing to YOU. Prepare NOW to 
get into this industry that 
needs trained men. Get the 
RIGHT training with Thermo 
Institute courses--which have 
been praised by leading manu- 
facturers and engineers as the 
most thorough, most complete 
ever made available.to men of 
America. 

No matter where you live 
you can start your training AT 
ONCE. Investigate--send the 
coupon NOW. 
T _ & R MO AIR CONDITIONING 

INSTITUTE 

mines, Complete Laboratories and Schools at 


Los Angeles 
186 S. Alvarado St. 






















—s Chicago New York 
“joni ~))125-B West 1755-B 
rm ', Hubbard St. Broadwa 


Please send complete information 
on Thermo Institute training. 


— 


Name : Age 
Street oad 


City State 
(Send to school neares 


BEA RADIO EXPERT | 
Learn at Home—Make Good Money 


Many men I trained at home in spare time make $30, $50 
75 a week. Many make $5, $10, $15 a week extra in 
pare time while learnin Illustrated 64-page book point 
out Radio's opportunities also how you can learn to be a 
Radio Expert through my practical 50-50 method of train 
ing. Television training is included. Money Back Agree 
ment given. Mail coupon today. Get book FREE 

me eee ee ee ee ee ee ee ee oe ee ee oe oe oe oe 


E. SMITH, President, Dept. 8FP3, 
ational Radio Institute, Washington, D. C. 


i 2> 


nd me, without obligation, your 64-page book “Rich 
Rewards in Radio FREE (Please write plainly.) 


DECORATIVE | 


Decalcomania Transfers 
Imported Desigr f all Size ind Types 
Kr ! r Marquetry Bird 
Juvenile, Bord et for Furniture, 
Doors, Trays, Lam) 
Catalog with 800 illustrations in Color sent for 25c. 






8s, and what not 


Deductible on ft t purchase of $1.00 or more 


L. C. WELLS, Dept. PS-86, 25 East 26th Street, New York | 
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New Tools and Materials for 


HOME BUILDING 
and REPAIRS 

















How the new collapsible 
aluminum-foil insulation is 
nailed between studs 


A NEW brush of unusual 
shape is handy for apply- 
ing paint in_ corners, 
around the edges of hard- 
ware, on window frames, 
and in other special loca- 
tions. The bristles, cut off 
at an angle as shown in 
the sketch at the left, 
make it easy to trace an 
even edge of paint as il- 
lustrated in the _ photo- 
graph at the right. 






Adding chemicals to be sealed in. 
Right, the complete drain cleaner 


Q 





Painting a difficult edge with the novel brush 





PACED by a flameproof material to 
S form long triangular air cells, sheets 
of aluminum foil constitute a new type 
of collapsible insulation that is both 
efficient and easy to install. Available 
in long folded strips, the insulation can 
be easily cut to length with shears and 
tacked in place. Ninety-five percent of 
the radiant heat striking it is reflected 
from the surface of the aluminum in- 
sulation, which is said to be moisture- 
proof and noncorrosive under ordinary 
atmospheric conditions. 


Unfolded, as above, the 
insulation provides heat 
deflecting aluminum sur- 
faces spaced by air cells 


Handy Chemical Pump. 
Frees Clogged Drains | 


CLOGGED drains are easily cleaned | 
with a new chemical force pump 
now available. After the stoppage | 
has been partially cleared by 
pumping the handle of the device 
to create pressure within the pipe, 
a chemical is poured into a con- 
tainer at the top of the pump. 
Water is then introduced through 
a built-in hose and the solution 
forced down to clean the pipe com- 
pletely. There is no danger of spill- 
ing the chemical or inhaling fumes, 
since the chemical container 1S 
sealed before water is introduced. 
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CANCER™= CURED 


But treatments must 
be started in time 


Cancer now costs America 
140,000 lives a year. You may 
save one of these lives in 1938 
by helping to spread the infor- 
mation thatcancercan becured, 
but treatments must be started 
in time. First, inform yourself 
thoroughly. Call at The Red 
Door of the N. Y. C. Cancer 


Committee. Or mail coupon. 
New York City Cancer CommMITTEE 
130 East 66TH STREET, New York 

For the $1 enclosed, send me a year’s 

subscription to the C ommittee’s new pub- 

lication of information, ‘“The Quarterly 

Review.” Also send a supply of labels for 

my packages. 

Name 


Address 











If you are not a resident of New York City, 
write for information to the American Soc iety 
for theControl of Cancer, 12506thAve.,N.Y .C. 


THE NEW YORK CITY CANCER COMMITTEE 


of the AMERICAN SOCIETY 
FOR THE CONTROL OF CANCER 
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“TUBELESS @) » A 
BATTERYLESSY LQUIO 
WORLD'S SMALLEST REAL PERFORMING 


« midget radio is com- 
ne unit— -weighs -—" 3 
P ons with cle: 
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‘ot to bec onfaped with cheap 
t MANUFACTURED BY THE ORIGINATORS OF THE 
POCKET RADIO. Mechanical Patent No. 2074887 covers complete con- 
ograms come directly from front of radio. Uses self-con- 
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akophone’’ unit which gives superior performance. NO 

A TOY. olute ly completes with instructions for use in homes, hotels, 

SONLY A SECONDTOCONNECT. Nohook-ups toany 

‘THOUSANDS OF SATISFIED OWNERS inal! partso = world 

nderful service with thei ir sets Twoco lor cabinets in six colors. 

ay postman eee $2.99 plus 

postage on arrival or send 

$ anc will be sent postpaid. GUARAN- 
I aoa  valee ORDE R NOW! 


rin HShd wash CORP., Dept. PS-6, Kearney, Nebr. 








Send postal for 
FREE BOOKLET of 
381 different 


FIREWORK 
BARGAINS 
rae PARAMOUNT FIREWORKS CO... 


Awa 211 £57 42" $7. NEW YORK CITY 


























garden insectssafely and surely 
i Arrow Garden Spray—the 
onl ecticide most home gardeners 
need. it kills certain varieties of both 


suck and chewing insects with one 

spr t instead of two. Will not in- 

ju nts, not affect fertility of the 

soll. Protects roses dahlias, other 

fl ind shrubs. Also kills ants in 

law Economical, too; 35¢ bottle 

ma vera] gallons of spray. Spray 

ear d often with Red Arrow to kill 

Ir before they multiply. Buy it 

Ww u buy your garden supplies. 

c ~ —Mail Coupon Today For real 
nick Sales Co., | 

| nN, Saltimore, Maryland. 
» 10¢ for sample of Red Arrow sufficient 

| 1 gallon of spray. | 
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Stainless-Steel Tiles 
Are Easily Installed 





Tiles made of the composition-backed stain- 
less steel are applied to walls with cement 


BACKED by a flexible, waterproof ma- 
terial, stainless-steel sheets now on the 
market provide the home owner with a 
serviceable and decorative material for 
covering bathroom and kitchen walls, 
shelves, fireplace screens, table tops, 
wainscoting, and other surfaces in the 
home. Available in tile shapes four 
inches square, or in twenty-four-inch 
widths up to fifty feet in length, the 
stainless steel can be cut to size with 
shears or a fine-tooth saw. It is then 
applied to a surface that has been 
coated with a special cement, and 
rolled out smooth. Joints can be sol- 
dered, or covered with wood moldings, 
stainless-steel division strips, or stain- 
less-steel snap-on moldings. 


Wheeled Stool Is Part 
of New Floor Sander 





MOUNTED on ball-bearing casters, a 
stool attached to an electric floor 
scraper enables the operator to work 
in a sitting position and move the ma- 
chine over the floor surface by simply 
pushing with his feet. The sanding 
unit is detachable from the stool for 
hand use on desk tops, stair treads, 
window sills, and the like. A specially 
designed lamp at the front of the ma- 
chine throws a light on the floor to 
illuminate the work in dark corners. 








HOW TO 
CHOOSE BETWEEN PIPES 


— before smoking them 


Naturally there is a difference between how 
a cheap pipe smokes and how a good pipe 
smokes. But how can a pipe smoker tell what 
that difference is going to be, before he 
smokes them? 

This way: look at the markings of the briar. 
The more beautiful and fine-grained the briar, 
the sweeter the pipe will smoke. The finest 
briars come from big, old briar burls, mel- 
lowed and matured for 100 to 400 years in 
the ground. 


These old burls, obviously, are scarce, and 
cost vastly more than young, immature, smell 
burls. When cut and polished, the briar from 
these burls makes the most beautifully marked 
pipes that you can buy. 

So, look at the markings of the briar. Look 
at any ordinary pipe—and then look at the 
miarkings of a Kaywoodie. That’s a good way 
to tell how much sweeter-smoking Kaywoodie 
pipes are. Kaywoodie Company, Rockefeller 
Center, New York—and London, 














_fEARN MONEY 
Stringing TENNIS RACKETS 


An opportunity to earn as much as 
$3.50 for a few minutes of your 
spare time. String your own racket 
and save money. Tennis rackets 
need restringing frequently. Every 
stringing means profit for you. No 
experience needed—we teach you 
how. TOMGUT Equipment makes 
it easy. Costs practically nothing 
to start. Easy work. Begin NOW! 


FREE Write today and we will send you 


Free plan and Special offer on 
strings and stringing equipment. 


THOMPSON MANUFACTURING COMPANY 
4529 Packers Avenue, Chicago, U.S. A. 
TOMGUT ‘*Court-Tested’’ Tennis & Badminton Strings 


[) Send FREE plan and Special offer. 
[ Send new booklet ‘400 YEARS OF TENNIS.” 
Enclosed is 10¢ to cover mailing costs. 


Name 


Address 


NOdnoo 
SiIHi TivVA 


State 
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It also 


helps correct the cause of the trouble when 


associated with an excess acid condition. 
TUNE IN 


THE NATIONAL 
BARN DANCE 


SATURDAY N'IGHT 


NBC - NETWORK 


PKGS 


OR BY THE GLASS 
AT DRUG STORE 
SODA FOUNTAINS 


30° «60% 


makes a sparkling pleasant-tasting solution. 
Drink it and it gives quick relief from 
Headaches, Sour Stomach, Distress after 


meals and other common ailments 
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TO MAKE IT BRIEF, 
FOR QUICK RELIEF, 
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» greatly 


increase oo an tart your 
own. business, or secure & 
1 job in a big poultry 


plant. I train yc + at home in pare time quickly. Show you 
very latest meth Give you facts worth money to yourself or 
employer. My h« tudy course used by thousands, J32-page 
= Hlow t Rais I’ try for Profit’’ con to you FREE 


Vrite today: HARRY M LAMON Ae National Poultry 


Yaotitute Dept. 200-C, Adams Center, 


€ 






cess! 


DON’T COPY - LEARN TO emes 
RAYE BURNS will teach you HOW t 


»C by = ATE 
ORIGINALA ARTOON athome that youcan SELL! 
‘ ree has 26 lessons and 600 itustrations. 


Send name and 


RAYE BURNS SCHOOL, Dept. S, Box 2194, CLEVELAND, OHIO 


for free details 





For several years, Diesel engines have been replacing 
steam and gasoline engines in power plants, motor trucks 
and busses, locomotives, ships, tractors, dredges, pumps, 
etc. And now the first Diesel-powered passenger car is on 
the market. Our home-study course offers you a real op- 
portunity to prepare for a worth-while position in this 
new field. Write TODAY for full information. No obligation 


American School, Dpt. DA46, Drexel at 58th, Chicago 


nention POPULAR SCIENCE 
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Weather-Stripping Ends 
Under-Door Drafts 


DRAFTS under doors can be cut off 
with an easily installed accessory just 
placed on the market. When the door 
is closed, a strip of fabricated material, 
housed in a metal casing that fastens 
to the bottom of the door, drops down 
automatically to the floor level to pre- 
vent drafts from entering the room. 
When the door is opened, the draft- 
stopping strip springs up out of the 
way. This feature prevents rubbing 
and wear against the floor or rug and 
allows the door to open easily. It is 
designed specially for installation on 
doors where there is no sill to raise the 
bottom of the door above the level of 
near-by floor coverings, 


uestions 
FROM HOME OWNERS 


Q.—WHEN installing a new oak floor, 
is it first necessary to rip out the old 
pine flooring now in use?—G.J., Syra- 
cuse, N.Y. 

A.— LEAVE the pine flooring as it is 
and lay the oak over it. Any uneven 
spots in the old floor should, of course, 
be worked down smooth. It is also a 
good plan to separate the new flooring 
from the old with dampproof building 
paper. 


Finding Leak in Roof 


T.Y., RALEIGH, N.C. Finding the ex- 
act spot in a roof where water is leak- 
ing through often calls for careful 
sleuthing in the attic, with water 
marks for clews. A leak may be located 
quite a distance from the defacing rain 
stains on the ceiling or walls of an attic 

(Continued on page 15) 


when answering advertisements in this magazine, 








BEGINNERS 
wTiaal libat-xe 


If you have trouble read- 
ing radio blueprints here is a 
manual so simplified that 
every symbol and mark on a 
blueprint or hook-up is ex- 
plained with plain words and 


pictures. Every radio opera- — 
tion from simple soldering RADIO 
to trouble shooting, to build- XPERI- 
ing and improving marvel- MENTER 
ous long and short wave sets, AND 
is made so simple and clear BULLDER 


that you just cannot fail to bal 
understand many things that 
may have puzzled you be- 
fore. A few minutes a day 
with this manual will teach 
you what it takes years to 
learn without it. Prepared by 
technical radio experts who 
KNOW how to- explain 
things for non-technical ra- 
dio enthusiasts. 


How To Test, Build, and 
Service RADIO SETS 


Simple tools needed, 
simplified, chassis making, 
amperage, etc. explained, 
circuits, measurements, formulas, definitions, testing 
condensers, transformers, coils, speakers, polarity, 
ground, etc. Radio kinks and short cuts, space-winding 
coils, making plug-in coil forms; wiring hints; ex- 
perimental binding posts, transformer re pairs, antenna 








soldering 
voltage, 
checking 





POPULAR 
SCTENCE | 


kinks, condenser kinks, improving old broadcast re- 
ceivers, eliminating interference, installing automobile 
radio, radio-servicing and trouble -shooting. The short 


waves, building all-wave and short-wave receivers, tables 
of information, data, codes, and complete detailed index 
for instantly finding any point, fact or information you 
want to know about 


Satisfaction Or Money Back 


Send No Money NOW 


POPULAR SCIENCE MONTHLY publishes this book. 
Do not hesitate tosend for it because WE GUARANTEE 
— if you are not satisfied we will send your money 
back to you. Send for this bran NEW manual, THI 
RADIO EXPERIMENTER and BUILDER, a cloth 
bound manual of 256 pages, hundreds of simplified 
drawings and diagrams. Send no money now unless you 
prefer to. Pay the postman when the manual comes t0 
your address 


POPULAR SCIENCE MONTHLY Dept. 68 
353 Fourth Avenue, New York. 

Send me the NEW book, RADIO EXPERIMENTER and 
BUILDER. I will pay postman $2.00 plus a few ts 
postage when the manual arrives—you GUARANTEE that 
if | am not satisfied with it you will refund my money if I 
return it within ten days. (If you prefer to pay now 
$2.00 with order.) 


Passes sessed cag iuatadae inca aaa 


Address 


City State 
Orders from outside United States must be csommeated by $2.00 
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. SUPPRESSED 
KNOWLEDGE 
OF THE AGES 


What strange powers did the 
ancients possess? Where was the 


them to perform miracles? Were these pro- 
found secrets burned with ancient libraries, 
or are they buried beneath crumbling Temple 
walls? These wise men of the past knew the 
mysteries of life, and personal power. This 
wisdom is not lost—it is withheld from the 
mass. It is offered freely TO YOU if, with | 
an open mind, you wish to step out of Z 
the rut of e and 


MASTER YOUR LIFE. 
THIS FREE BOOK 


Man’s intolerance has at times swept his 4 
a achievements from the face of the earth, yet 
» secret brotherhoods have preserved this sac- i 
F: red wisdom of the ages. The Rosicrucians, 
» one of these ancient brotherhoods, INVITE 4 
>, YOU to write and secure a free copy of “The Sam 
Secret Heritage.” It will point out how you 
may receive age-old truths. You can learn 
wm: to MAKE YOUR LIFE ANEW—the 
j fulfillment of your ideals awaits 
you. Address: 
Scribe O.W.N. 


The Rosicrucians! ; 
1 — AMORC — 
SAN JOSE, CAL ish Kian 


‘; The Rosicrucians are NOT a religious organization Jame 














B BECOME AN EXPERT 

New, better bookkeeping opportunities opening every 
d: ay. Jobs that pay well—and lead to still better jobs. 
We train you to get them—and keep them! Previous 
training not necessary. C.P.A. instructors cover every- 
thing g from the ground up. Inexpensive. Write for free 
book and special terms. No obligation. Address: 


LaSalle Extension, Dept. 683-H Chicago, Ill. 
The School That Has Over 1,450 C. P. A. Alumni 
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astex Industry needs manufacturers on small scale 

for big production of Lamp and Clock Stands, Art 

& Novelties in Plastex and Marble imitation. 

nee unnecessary. 4c material makes regular 10c 

ellers. Rubber moulds furnished for speed pro- 

Small investment brings big returns. Ambi- 

— hae chance for rea! prosperity. Our free bookiet wii! 

d benefit you. Plastex ogee. Dept. 2, 108S 
Washington Avenue, New York, 











Correspondence Courses In 


| RADIO and ELECTRICAL ENGINEERING 


ELECTRICAL ENGINEERING {s‘"°0? <P. oi 
wide electrical 
fold, Prepare yourself, at Low Cost, for secure future. 
Moc lified, you can understand quickly. | - 
RADIO ENGINEERIN Extra fine course in radio, public ad- 
dress, photo-electric wor Trains 
iper-service man, rea! vacuum tube technician. Exper. 
hed. Diploma on completion. Tuition, $25, either course. 
fe payment plan. 


Get copies of school catalogs patent magazines, 
np E E complete details. SEND D Now 
Lincoln Engineering School, Box 931-85, Lincoln, Nebr. 
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2: =NSATIONAL BARGAINS FOR YOU!! 


al books and used correspondence courses of every kind 
d, rented, exchanged. Old established concern guar- 
satisfaction on every transaction. Write for EE 

i catalog and full details. Send no money. Mail penny 





NELSON-HALL COMPANY, 730 Manhattan Bidg., Chicago 











IF YOU'RE ONE OF THOSE MEN 
who make use of time, instead of ting it, this issue 
holds some valuable information for you ... turn to... 
pages 16, 17, 18 and 19 
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Questions from 


Home Owners 
(Continued from page 14) 


room, for at times rainwater will fol- 
low down a rafter or roof board for a 
considerable distance before it stains 
the wall. When the leak is definitely 
found, push a thin finishing nail through 
the hole to help in finding the spot 
when you are about to repair it from 
the outside. 


Outdoor Badminton Court 


Q.—WE ARE planning to build an out- 
door badminton court in a field near 
our house. Can you give some sugges- 
tions on how to go about this? We 
want to do the job as economically as 
possible.—M.W.E., Chappaqua, N.Y. 

A.—SELECT as level a spot as pos- 
sible, spade up the ground to a few 
feet beyond the dimensions of the 
court, and spread out a layer of ashes 
several inches thick. Roll or tamp this, 
packing the surface down level. Then 
apply a layer of dirt, or preferably clay, 
rolling it down so that the center of 
the court is about an inch higher than 
the outside edges to insure adequate 
drainage. To guard against the possi- 
bility of excessive rainfall ruining the 
court, dig a drainage trench around it 
to carry off the water. Sprinkling a 
few cinders on top of the finished sur- 
face will also help keep the court from 
becoming muddy after a storm. 


Garden-Hose Repairs 


J.O’L., SPRINGFIELD, MASS. Garden 
hose will last much longer if it is al- 
ways drained thoroughly after use and 
then rolled into a large coil and hung 
up in a cool place. Minor leaks in a 
hose can be repaired easily with ‘cold 
patches” of the type used to repair 
automobile-tire inner tubes. More ex- 
tensive leaks caused by tears or rips 
can be fixed with metal hose menders 
obtainable in most hardware stores. 
Cut out the defective part with a hack 
saw and join the hose together by 
screwing the ends of the mender into 
the hose ends. 


Remove Calcimine First 


B.N., PHILADELPHIA, PA. Do not ap- 
ply wall paper to a calcimined wall 
surface. Wet down the wall with water 
and scrape off the calcimine. Then rub 
the wall with a stiff brush to prepare a 
smooth, even surface for the paper. 
In some cases, the use of sandpaper 
may be necessary. 


Choosing Wire Screen 


W.K., WAUKEGAN, ILL. Although its 
first expense is greater than iron-wire 
screening, copper screening is more 
economical in the long run since it has 
a much longer useful life. If the cop- 
per tint does not blend in with the 
color scheme of your house, your 
screens can be painted to match at lit- 
tle additional cost. 











Lunch box in one 


try today 


hand, I.C.S. text- 


book in the other—all over this coun- 


there are men who will 


devote those extra moments at the 


lunch hour to learning something 


that will help them on their present 


jobs—something that will help them 


prepare for the bigger, better paying 


jobs up the ladder. At home, in those 


evening hours, these ambitious men 


devote themselves to mastery of 


1.C.S. Courses—they know that their 


‘futures’? depend 


ee 


upon their “‘pres- 


ents’?! When they realized it, they 


mailed the coupon of progress that 


now stares you in 


INTERNATIONA “ORR 


the face! 


ESPONOENCE SCHOOLS 





Box 7635-J, Scranton, Penna. 


Without cost, 


please send me full particulars about 


the subject before which I have marked } 
TECHNICAL AND INDUSTRIAL COURSES 
O Architect 

O Architectural Drafteman 
C) Building Estimating 

OQ Contractor and Builder 
_] Structural Draftsman 

() Structural Engineer 

() Electrical Engineer 

() Electric Lighting 

(1) Telegraph Engineer 


£) Telephone Work 


0 Radio 


C) Management of Inventions 
(1) Mechanical Engineer 
[]) Mechanical Draftsman 


] Patternmaker 


1] Machinist 


} Foundry Practice 








}) Reading Shop Blueprints 


Heat Treatment of Metals 


O Sheet Metal Worker 


} Welding, Electric and Gas 


f 
] Civil Engineer (1) Toolmaker (J 


] Highway Engineer 

0) Surveying and Mapping 
oo. a 

0 Sanitary Engineer 


BUSINESS TRA 


O Business Management 


Q Industrial Management 
Traffic Management 
1c “< Accountant 


O¢ Accountancy 


[ 5 Salesmanship 


} Books eeping 
) Secretarial Work 


C) Steam Engineer 
0 Marine Engineer 
OO Bridge Engineer 
O) Bridge Foreman 
O Building Foreman 
0) Diesel Engines 
O Aviation Engines 
0 Automobile Work 
0) Plumbing 0 Steam Fitting 
O Heating }] Ventilation 
0 Air Conditioning 
and Cooling 
0 Commercial Refrigeration 
0 R. R. Locomotives 
OR. R,. Section Foreman 
O R. R. Signalmen 
0 Air Brakes ad ‘oal Mining 
0 Chemistry ] Pharmacy 
) Fruit eowhia 
) Navigation (5 Agriculture 
0 Cotton Manufacturing 
0 Woolen Manufacturing 
O Poultry Farming 
INING COURSES 
) Business Correspondence 
O Lettering Show Cards 
oO Stenography and Typ ing, 
0) Civil Service () Mail Carrier 
OO Railway Mail Clerk 


0) Signe 1) Grade School Subjects 
0 French () High School Subjects 
OC) Spanish [) College Preparatory 


}] Service Station Salesmanship [) First Year College Subjects 


) Advertising 


DOMESTIC SCI 


O Professional Dressmaking 


rm 


and Designing 


] Home Dressmaking 
0 Advanced Dressmaking 


Vame eesssseeescoees eeecessocccece 


Address 


oC 


ity 


Present Position.... 


If you reside in Canada, 


International Correspondence 


Montreal 


] English (1 Illustrating [0 Cartooning 


ENCE COURSES 
0) Foods and Cookery 
O Tea Room and 
Cafeteria Management, 
Catering 


eanecaces Age 


State 


send this coupon to the 
Schools Canadian, Limited, 
Canada 











¢ California Flyers, Los Angeles Municipal Airport, Inglewood, Calif. 


¢ 





Please mention PopuLAR SCIENCE MONTHLY when answering advertisements in this magazine. 


mechanical 


CALI 


TION seve 


is Southern California, world’s aviation center, 
needs trained men to build and fly planes. Only 
trained men accepted. Get quicker, lower-cost 
training at California Flyers, leading flying- 





school in this great aviation center. 


Secure steady employment, make big money, get 
the thrill of a red-blooded job in aviation 


FORNIA FLYERS 


LOS ANGELES, CALIF. 


DLO LOL LOLOL LOL LOLOL LO 


Send Ger California Flyers FREE Book 
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Parker Publications, Peterboro, Ont., built! Home, work-shop, stores, | All kinds rebuilt generating plants, | nished for speed production. Small 
Canada offices! Enjoy ‘‘mountain air,’’ year- motors, and miscellaneous articles at | investment brings big returns. Na- _ 
INCH display advertisement 30 mag- | around health and comfort. Complete | bargain ieee. Free interesting lit- a, in ae a oe iced HI 
azines year $24. Wood’s Popular instructions. | Seven aiserent — Cr a o ll ed ahilcamiitti for reai ‘prosperity. Plastex tr jus: 
Services, Atlantic City, (N. J.) prints. Send $1.00. Money-back guar- roton Falls, tries, Dept. 3 1085 Washi, vo ( 
os = = S200 | Bntee. Servatex Company, 850-PSM | 110 VOLT A.C. generators at bargain | New York. N. ¥ 16 Ag 
33. WORDS, 25 magazines, $2.00 | Madison Building, Milwaukee, Wisc. prices. 175-3000 watts. Guaran- ve., New York, N. X. md 
; Goodall Agency 742 Market, San teed. Monroe Mfg. Co., Box 3343, St. COLOR-GLAZED concrete pottery, 
Francisco, alif a AMER POLICE JIU-JITSU Paul, Minn. tiles, walls. Make 2,590 designs 
ADVERTISE: 24 words in 250 news- Beatin de - . ie aca concrete a — —— molds, — 
anera $ Pree -ertising <a ; - . 2 “ ower Or COs ools eap mate- S 
papers $10, Lists free. Advertising | «NOCK-EM-COLD! Learn police Jiu BLUEPRINTS & PLANS a ag pm Be Rg An. 
Bureau, 4515-P Cottage Grove, Chi- ' 98 mon penandl . é juip our 
pay Jitsu! 36 secret knockout blows olans. Money-making business for pn 
= without fists, many gne-Snaes. FIFTY cents brings you a book con- Men. Booklet. colorplate, details 10c. 10 
“ Sey ees headlock breaks, etc. New complete taining complete instructions, dia- National Potteries, 17 West 26th. Py 
AGENTS WANTED illustrated course by world-famous grams and specifications for build- | Minneapolis, Minn. 
instructor, only 15¢ today. S. J. Jor- ing fireplaces at less than half cost. FASCINATING business. Repair ad N] 
REVOLUTIONARY window cleaning | §ensen, 630 Maritime Bldg., Seattle, | Fireside Company, Albany, Ore. _ tant tenawellens, adtink mask =. 
tool. Good Housekeeping approval. COMPLETE solar heater plans $2.00. | Learn easily at home from factory om 
Only ten $2.25 sales daily to house- ANTIQUES, RELICS Sunshine will heat water for your | expert. Earn up to $15.00 daily. Com- 
wives, factories, schools, stores will NTIQUES, RELIC; home. Emerson Solar Heater, Escon- ylete instructions covering all makes 
make you $350.00 ~ seme INDIAN GOODS dido, Calif. $3. 00 postpaid or sent C.O.D. Add- ai 
Products Corp., 992 ‘ron ve., : > M E t Ser C( 
‘level: . , SUMMER cottz 100.00 complete. | ing Machine Equipment Service, é 
Cleveland, Ohio. __ ———_amne | D8 ENDLAN relies $1.00. S000. bar- Write F issner’ 9839 Corona Ave. 3601 Michigan, Dept. 174A, Chicago 
PRIVATE brand cosmetics and toilet gains: Spears, arrowheads, Toma- Corona, N. Y. — “ ee ar 
preparations We print your name | hawks, Pipes. Photolist 10c. Mu- : we Saet eee _ See. co Cc! 
on the labels. 200% profit. Send for | seum, Rutland, Tl, F z 7 . Specialty Candy Factory home. Men M 
co mmplete Gets alls and prices J ae ational 100 GOOD ancient arrowheads $3.00: BOATS, OUTBOARD MOTORS, ETC. and women earn $25 up to $60 weekly, 
Scientific iboratories, ) ‘ f . pe 50c. Mi j - 4 . c ir 
Broad, Richmond, Va. 25 Somahews peed Se. Fae Enite SHIP model construction sets, blue- | 2!I for spare time. (Our 29th year.) ~ 
bi RTS 5e Illustrated catalog 5c. H. Dan Sinha. Lageenh oad taeek ebeation Booklet free. W. Hillyer Ragsdale, 2 
BIG Money applying initials on 2u- iel, Hot Springs, Ark. ot separate ittings. Leading manu- Inc., Drawer 14, East Orange, N. J. v 
_ tomobiles Easiest thing today. BOOKLET on Indian Lore, Antique facturer of model racing yacht fit- MAKE artificial marble, glazed tiles, 
F ree Samples. Also, sideline sales- Firearms. (21 photographs) 10c. tings and sails. Send 20c (coin) for uncanny. Tabletops, plaques, floors, e! 
ven for name plates and ve y+ nd Museum, Rutland, Ill. illustrated catalog. A. J. Fisher, | hones, novelties. Hard, fireproof, in- L 
anaes, — 1305 ashing- 1002-S Etowah Ave., Royal Oak, | expensive, cement secrets. Brilliant Si 
ton, Boston, Mase AUTHORS’ SERVICE Mich. tile and liquid rubber. samples _ 3c. 
B 1G profit. Sell latest auto specialty. _ 7 COMPLETE your own boat with our John J. Payn, 945 Grande Vista S 
Jp to 300% profit. Wildfire re- | VW. .rpp original ete dies Gade pre-fabricated frames and mate- | Avenue, Los Angeles, Calif C 
et ater. Details free oF gend $1.00 for immediate riginal Poems n. Send po- | Tials. They’re different. Save 2/3s | GASH paid for snapshots! Publishers = 
il Sample. Nu-Way Products Co., | oms'to Columbian, Music Publishers | 2nd costly mistakes. Send. require- demand thousands. Earn money 
302) "B Soutr Front St., Mankato, | rq, Dept. 96W, Toronto, Can ments for quotations. Illustrated cat- | supplying them. Simple; profitable. rn 
linn — eniinmeiiiiree SHORT ss revised. typewritten, | 2/0 100 boats, 10c. Bay City Boats, | Stamp brings details. Division 54. 
PROFIT with new products. Make, Se Dr aes Toe Hs pd gute | nee Inc., Bay City, Mich., 1554 Adams St. | International Photos. Hohm Building. 
sell, repeat. Analysis. Research. Oo $-1013 ‘Harrisburg, Pa EL “-ECTRIC outboard from old auto- | Sixth and Western, Hollywood, Calif. 
Guaranteed formulas. Biggest cata- — ek 5 é —i ‘Mia mobile generator. Operates with DON’T buy formulas to manufacture | 
log free. Special prices, leads. Gibson STORIES revised, rewritten if nec- car battery. Smooth—quiet. Easy to anything until you've first received . 
Laboratory, Chemists, FB-1142 Sun- _essary and typed for marketing. build plans 10c. LeJay Manufactur- my ‘eye- opening” literature that 
nyside, Chicago. = Welton Tinney, Winnsboro, Texas. ing, 523 LeJay Building, Minneapo- may make you thousands of dollars! : 
ABLE men to distribute advertising - lis, Minn. Stamp brings it. Dr. Liscomb Miller, . 
circulars and handle routes Make AUTOMOBILES ASSEMBLE your own boat. Our | Manufacturer’s Chemist, Tampa, Fla. 
up to $42.50 first week. Brand new knockdown frames and materials A hem- 
Ford Sedans given producers as MIDGET racing book: facts for fans, save you % builder’ * cost. All types a oo SWeautiful pottery 
bonus Details free. Albert Mills, builders, drivers; track sizes, reg- and sizes. Send 25c for catalog, without moulds. Garden wishing- 
6229 Monmouth, Cincinnati, Ohio ulations; pictures, . ee Brooks - a? Company, PS7, Sagi- wells. Stucco rock. Glazing concrete. S 
EASILY make your own goods! Us- oes Oe ne D post pais: naw, Mich Sample 10c. Hollywood Cement Craft, 
ing Miller’s Certified Manufac- oe “ille’ ay — ont 6, TUNE up your outboard motor for | 8530 Wonderland, Hollywood, Calif. € 
turer’s Formulas. Guaranteed serv- | Madisonville incinnati 10. racing. Complete instructions. fuel | BRoOFIT with new products. Make, t 
ice. Profits great. Stamp brings_in- MIDGETS! Plans, parts, building | formulas, $1.00. E. Ferris, Hazel sell, repeat. Analysis. Research. 
teresting valuable information. Mil- kits. Catalog—containing full con- Park, Mich. PO pO ng Biggest cata- t 
ler’s Analytical Chemists, Tampa, struction details latest sport midgets, BOATS and engines. New. used. log free. Special prices, leads. Gibson 
Fila ——aae | Shinn Mia: “ae 25c. Cc Hay ars o. free. Write for lists. Aero Marine Serv- | Laboratory, Chemists, FC-1142 Sun- ( 
A business of your own. Making Pal- Ville. Ohio. Gets, BOX o zanes- ice, Russells’ Point, Ohio. nyside, Chicago. 
mer’s original chipped glass name —s ~ . — s z r inoe—rowboat! Com- " . 
plates, numbers, mirrors, signs. II- MIDGET cars, ‘arts, “plans. Catalog ay ae $12 $19. Try_Sail ean. FRE . eee Seng See ! 
lustrated literature und sample free ime erby idget Cars, ood- Ped 
E. Palmer, 520. Wooster, Ohio. stock, Il. pany. Fatterson. : * : — ocreas “macumade. a = 
AGENTS —Opportunity make mone vy: oe oe 4 Se oe Comet any 2513P-N oth Street, . 
AGENTS po ‘ « oney, . _ — ——— 7 oats ainarc a ans- 4 y ° r 
book containing 107 successful busi- AUTO SUPPLIES & EQUIPMENT burs, N. Y. Milwaukee, is. ' 
ness plans; home-office; send for free pare LIQUID bl make! 
introductory booklet. Elite Co., 214-A | CONVERT your car to burn Diesel T u J rer ['ainaed? Gieuihen 6 > 
i z yt ‘ > Fa ~ slorful, glazed! Moulded, brushed 
Grand St., N. Y¥ - ete oil. Save up to 10% fuel costs. BODY-BUILDING COURSES sprayed. hobboriaatic moulds. Com- 
FREE! Mexican framed feathered Cheap installation. Wonderful per- EXERCISE e equi quipment, c courses. Spe- 0sition flooring. Big money in these! 
pictures: 5'%x8'%” costs 49c, re- formance. Proven factory method. cial offers! ree booklet. Good articulars free. Marbleizing Service 
calls $1.00 Sample 50c stamps, re- pay tne — potter. — Petes on | 3arbell Co., Dept. 6, 947 Elm, Read- Edwardsville, Ill. 
inded first order. Marquez-I, Apar- o investigate. rite for free circula 4 vote <a — 
a 1176. Mexico City. -~ No. 3. Harrington Company, 201-204 | ims, Pa. FREE booklet describes 107 p plans and 
EXCLUSIVE representatives ap- | Manchester Bldg., Portland, Ore. neoms. puasenenats. BP a yt ey site 
rese Ss. > a re —s Ss, y ‘ALS, ETC. v ai 
pointed Faucet water softener. FORD, Chev. owners, save &3 Stie eS : : Co., 214-A Grand St., New York 
4 ylut ary. 4 cus Si: crease power with icamatic gas Saas — one it tnt — 
aie CERES. SAREE, Saeeee saver, S85c. Al Maw, 521 Roxbury, ELECTRICAL-radio library. Latest PROFITS and pleasure making shell 
meee — - Beverly Hills, Calif. data. Nationally known authors. jewelry, novelties—newest field 
BUSINESS proposition _ resilvering FORD V-8s. 1934-38: Gasoline 6 books—special—only $1.95. Elec- stamp appreciated. Challenge, A-14 
mirrors ~ o> rapeesere, ae ‘tor device $1 00, Ww: nee eae sav. tronic Publ. Co., Box 323-AJ, Lin- St. Petersburg, Fla. — 
Sattakle’ Prater 910, Marion = 3429 N. 10th Street, Milwaukee, Wis. | CO!m. Nebr. COUNTRY Drives or movies after- 
; - RARE antique books. Some two hun- noons! Work mornings home. N 
GOLD leaf letters for store windows AVIATION dred years old. List, ten cents. canvassing! Folios, Station D, Los 
Free comple senerel, offer os Friday Angier, Streator, Il. Angeles. » 
agents. Meta lie Co ° 37 Nort 1 eee eee rn al * » 4 . m 
Clark, Ct Lo GE t % , wees LIKE to draw? Earn steady in me 
: 4 i ~ ¥ Fy avi ation. Air a ee oe BUILD IT YOURSELF tracing and duplicating cartoons 
-—'~ somes ge ames con chanics $2, S00. Learn n° this ‘Gov- for advertisers. Adservice, Argyle, 
Big ; ‘Bront =a 2 oF ny oo ———— ap proves achool Write for ee Scooters, Midget Cars. a = : ET WT) 
5009-X. Irving Park. Chicaco complete information. State age. Lin- e supply_tires, wheels, motors WHERE to buy at who esale 500,00 
, - -- coln Flying School, No. 2101, Air- etc. Lowest Prices. Bild-ur-own De- articles. Free directory and other 
MAKE: products yourself. Formula craft Building, Lincoln, Nebr. vices, 5240 Lake, Chicago. valuable information. aywood 55 
ridge OB Free Kemixo, 180 Park- AVIATION apprentices Good pay aa DIC TAPHONE Listen in on private Publishers, 925 Broadway, N. ¥ _ 
. ~— — big future. rite, immediately, en- conversations. Quickly connected EARN $25.00 weekly working two 
ELECTRIC Welders, 110-220 Volt, closing stamp. Mechanix Universal from simple . Plan 25 cents. hours daily. No canvassing oF 
_fan-cooled, can be used for hours, Aviation Service, Strathmoor Station, Traileradio, 3loomington Station, manufacturing. Business Opportuni- 
$75.00. Box 331, Hamilton, Ohio Dept. H-2, Detroit, Mich. Minneapolis, Minn. ties, St. Paul, Minn. 
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aid for certain wanted 


BIG prices 
coins. 1909 cent $10.00, some silver 
lage $4000, 1864-1865 Indian head 
$100.00 each, dimes before 

895 $600, liberty head nickels before 
'4—$500, encased posene stamps, 


Breen 


e large pennies $2000, half cents 
$ 215. 00, paper money, gold dollars 
$1500, foreign coins $165, some worth 
$6000 each. You may have coins for 
which we pay big premiums. There- 
fore send 15c today for 1938 big il- 
justrated coin book for certain want- 
ed coins. National Coin Corporation 
(2), Daytona Beach, Fla. 


CERTAIN large cents worth $750.00; 
small cents $12.00; nickels $250.00; 
dimes $300.00. Send 15¢ for newest 
1938 complete 36 page_ illustrated 
buying book. Bob Cohen, Box 3507-A 
Cleveland, Ohio 
rer )MMEMORATIVE half dollars, Lin- 
in, Texas, Oregon, Stone Moun- 
tain, Cleveland, $1.50 each. New il- 
lustrated catalogue 25c. 
Sh itz, Salt Lake City, Utah. 
[TED STATES, large cent, 2c 
onze, 3c nickel and Bargain list, 
osc. Eleven dates large cents $1. 
George P. Coffin Company, Augusta, 








Norman 








Two Russian notes, coin list 10c. 
seph Coffin, 1182 Broadway, 
Ne York. 


20 FINE nickel coins, 25¢c. Bishoff, 
500 E. 8th, Kansas City, Mo. 








RAZOR BLADES 


HUNDRED finest blades $1.00. Gen- 

erous trial package 10c. Asso- 
ciated, Southside, Oil City, Pa. 
Agents Wanted. 


RUBBER STAMPS, OFFICE 
SUPPLIES 











SAVE Half. Typewriters, Duplica- 
tors, Addressographs, Dictaphones, 

Check-writers. Terms—10c per day. 
10 y free trial. Write Pruitt, 934 
Pruitt Bidg., Chicago. 

NEW $3.75 automatic adding, ma- 
chine. pay guaranteed. Bassett, 

Box 302E, tadena, Calif. 





FREE. morning © Getianesy and in- 
struction boo y famous com- 


ser. Send a now. Free mar- 
ieee Ss advice. yy Institute, 
Broadway, New York. 








SONGWRITERS 





SONGWRITERS: Send best oem 
t iy for exceptional offer. Rich- 
Brothers, 146 Woods Building, 





MUSIC "Samael to words. Rhyming 
pamphlet free. Phonograph record- 
ing of song free. Send poem. Keenan, 
259 Beach St. , Bridgeport, ¢ Conn. 
WANTED sxiginal poems, songs, for 
nediate consideration. Send po- 
er to Columbian Music Publishers 
Ltd., Dept. 96, Toronto, Can. 
SONGWRITERS! Marvelous oppor- 
t ty. Investigate. Standard Song 
1412 Great Northern Bidg., 














Se ce 

cr oOo 
SONGWRITERS wanted, 
book, 50-50 plan. 

re Dept. L, Salem, Ind. 
WRITERS, Verse or music. 

int opportunity. Write imme- 
Vanburen, B40, Rockhaven, 





write for 
Song Bu- 








wont GOODS, GUNS, FISHING 
ACKLE, ARCHERY 


SUBSCRIBE now to the leading arch- 
ery magazine of America. Covers 
all phases of archery. $1.00 the year. 





Send ten cents for sample copy. 
American Bowman-Review, Albany, 
re. 





RIFLES, shotguns, S&W, Colts, Tar- 

get Pistols, Air Rifles, Hunting 
Knives, Binoculars, Telescopes, Po- 
lice Goods, Badges, Holsters, etc. 
Bargain catalog 3c. ie Sales (Dept. 
PS), 35 West 32nd S mi Bs 


HUDSON Bay blanket Indian pack 
baskets, camp stoves, knives, com- 
ag outdoor equipment. Free cata- 
og. Howe Fur Co., Box PS, Coopers 
Mills, Maine. 


EVERYTHING needed to whittle 6 
ornamental Scotties. Complete kit 
and instructions only $1.00 postpaid. 
Eugene Watson, Dept. C68, 353-4th 
Ave., New York. 
NATIONALLY known and _ adver- 
tised fishing tackle at bargain 
prices. Catalogue free. Tackle Store, 
Sac City, Iowa. 
HEADQUARTERS for bows and ar- 
rows, materials and supplies. Cat- 
alogue Free. Instruction Book 50c. 
Archery, 617 South State, Chicago. 
DETAILED instructions 60c. Make 
bows, arrows, targets. Hobson, 
Salem, Ore. 


BOWS, Arrows, raw materials. Low- 
est prices. Lloyd Morrison, Wald- 
port, Ore. 


GOLF clubs, five club matched set, 
$2.50 bankrupt stock. Lincoln Sur- 
plus, 123 South Galena, Freeport, Ill. 


STAMP COLLECTING 


STAMP outfit free! Tannou Touva 
Landscape Triangle; new Tunafish 
Triangle from Costa Rica; amazing 
packet North Borneo (Jungle Scene), 
Georgia (Dead Country! Sudan 
(Desert Scene), a set of the world’s 
smallest Stamps, and a Watermark 
Detector, all absolutely free to ap- 
proval applicants sending 3c postage! 
Write today. Midwood ae Com- 
pany, Dept. 4R, Midwood tation, 
Brooklyn, ie We 
PRODIGIOUS gift! Fantastic Indo- 
china, German State, Savage So- 
malicoast, Perak, Selangor, Negri 
Sembilan, Bicolored Banana Airmail, 
Siberia—Absolutely free with Ap- 
provals! Postage 3c. Saxon Com- 
pany, a ae 19, Albee Bidg., Brook- 
lyn, N 
FINE approvals, freshly filled books. 
Tell me the countries you prefer, 
and I will send just what you want. 
. P. Skinner, 1316 Harding, Long 
Beach, Calif. 
60 U. S. Different 15c. 50 U. 8S. dif- 
ferent commemoratives 25c. Steger, 












































Box 154, Crown Point, Ind. Maas 

FREE—$2.00 and 15 other United 
States. Mailing 3c. Foreign approv- 

als. . W. Clatworthy, Upland, alif. 





‘ ww 
PACE writ t 


DIAMOND airpost commemorative 
issue complete; proletariat por- 

traits and famous Dragon stamp 

with 117 additional, only 10c. Friend- 

ly Filatelists, Box 44288, Philadel- 

phia, Pa. 

DIAMOND shaped stamp. Liberia 
gunboat triangle two other tri- 





angles, silver jubilee, 27 others, 5c. 
Crowder Co. 127-H E. North, Balti- 
more, Md. 





4% TRIANGLES! Guatemala Bisect 
(diagonal half-stamp); beautiful 
Liberia, three additional triangles, 
27 other stamps, 5dc. Abell Co., 
1818-H St. Paul, Baltimore, Md. 


1897 GRANDE Comore, Liberian 

Bongo Antelope, Turks Caicos, 
Cayman Islands, genuine Baden, etc. 
Everything 3c with approvals. Vik- 











ing, Hanson Place, Brooklyn, 
N. x. 
BOY Scout Jamboree set. Minerva 


Triangle from Netherlands, Com- 
plete Costa Rica Diamond Shaped 
Airmails, 10c with approvals, Reyco, 
Box 5197, Los Angeles. 


ECUADOR Constitution, Boy Scout 

World Jamboree, Diamond Air 
Mail, Viking Ship, Devils Island, 5c 
approval applicants. Xcel Company, 
Edwardsville, Il 


140—LIBERIA, Sanmarino, Congo, 
Manchukuo, Mongolia, Japan, Ecu- 

ador, Turkey, Algeria, etc. 10c. 

Lufbery, Middletown, Conn. 


LIBERIA snake triangle, giant Span- 

ish triangle, 50 other stamps, 5c. 
Wright Co.; 2527-H, Guilford, Balti- 
more, Md. 


WORLD'S bi sgest map stamp, Cor- 

onation, Jubilee, over 50 others, 5c 
with approvals. Lawrence Shultes, 
Berne, N. Y. 


FREE: 50 stamps, Manchukuo, etc. 
Postage 1c, album 3c. Bullard, 
268D Northampton, Boston, Mass. 


ECUADOR celebrates U. S. Consti- 

tution, 6 large stamps 10c, oanees - 
als. Frenchco, 1637 Superior, leve- 
land. 


FREE. Packet soauueore) applicants. 
Schramm. ed ast 19th Street, 
Brooklyn, 


FIJI, Borneo, "3 other British co- 
lonial 3c. Approvals. Porter, Box 
863, Springfield, Ohio. 2 

89 DIFFERENT United States 25c; 
Reitter-Imhoff, 111 West Jackson, 

Chicago. 

FREE! Two coronation sets. Postage 
3c. Roberts, 312U Shearerblidg., 

Baycity, Mich. 

100 ALL different Portugal 25c. LC. 
Ly ae Company, Box 38, Belle- 

rose, a aa 


SET five airmails with approvals 3c. 
Tex Far Seas Co., Box 2154, Houston, 
exas. 


SPECIAL-1000 all different s stamps 
65c. Dutton Efker, Anaheim, Calif. 


z 


UNITED States commemoratives, 25 
varieties, 18c. Goldsmith, Box 200, 

Chicago. 

NEW book shows how to make any 
ship model. Short cuts, kinks, 

plans, 100 illustrations, only $1.00 

pereeid. Eugene Watson, Dept. C68, 

353-4t h Ave., New York. 

































































WANTED—MISCELLANEOUS 





CASH for used Microscopes, Binoc- 

ulars, Cameras, Slide Rules, Draw- 
ing Sets, Surveying, Scientific In- 
struments, Mechanical and Electrical 
Hand Tools. Highest prices paid day 
shipment received. Satisfaction guar- 
anteed or shipment promptly _re- 
turned. Elman’s, 2300-PS, Van 
Buren, Chicago. 





WELDING, SOLDERING 





ATTENTION! $1.00 brings big labo- 

ratory tested collection of over 125 
of the best and most practical con- 
version pians now sold on the mar- 
ket. Arc-welders from electric-auto- 
motors, light-plants, battery-charg- 
ers, Dodge-generators, D.C. power 
motors and generators. Fifty car 
generator conversions make wind 
light plants, wind chargers, A.C. and 
D.C. generators, motors. Old trans- 
formers made A.C. arc-welders, 
spot-welders. All in one book. Satis- 
faction guaranteed. Best-Methods, 
Box 833, Minneapolis, Minn. 


DODGE Arc-Welder 40 volts D.C. 

25-200 amperes. Positively no ar- 
mature winding. Certified instructive 
plans $1.00 C.O.D. $1 Airmail 
12c extra. (Money back guarantee, 
if not satisfied.) Welders Club of 
America, WB-3432, M-Mart, Chicago. 


75-200 AMPERE arc welder from 

Dodge generator. Complete plans 

and valuable catalog 35c. 100 other 

generator chan — eJay Manufac- 

aries, aS LeJay Bldg., Minneapo- 
inn 











IF you want a real A.C. electric Arc- 
weider not a toy build from our 
ylans. $1.00 cash or - roo order. 
ox 48, Dept. A, Fairview, 


pg et Dodge Arc-welder (no re- 
wing) Plans $1.00. Welders 
Club, WB-3432, M-Mart, Chicago. 


ARC welder bargains. Used, trade- 

ins, rentals, demonstrators. Write 
for price list. The Lincoln Electric 
Co., Room 22, Cleveland, Ohio. 


MOULDS to cast lead soldiers, 244 

different kinds. Send 5c stamp for 
illustrated catalogue. Ct. Schiercke, 
Ghent, » A 














WIND ELECTRIC PLANTS 





FREE electricity from wind. Build 
your own Windcharger. Cost 98c 
for material plus used car generator. 





Drawings—instructions 10c. Wesco, 
Minneapolis, Minn. 
BUILD wind light plant. We show 


yee how. Complete plans and val- 
uable catalog 10c. Wind plant parts, 
welders, electric fences. LeJay Mfgz., 

623 ‘LeJay Bidg., .. Minneapolis, Minn. 


GOT a good idea? Make it profitable. 

Popular Science Monthly Classified 
Section will advertise it to five hun- 
dred thousand men in the buying 
market. For sure results, send ac 
with remittance to B. E. Corvell, 
Classified Advertising Manager, Pop- 
ular Science Monthly, 353 Fourth 
Ave., New York, N. Y. 








These in-One Rockets To Rise 967 Miles | 


ignite fuel in the middle-size unit oan 
detach itself. The smallest unit will be | 
freed when the middle one is exhausted, | 
carrying the instruments toa maximum | 
Launched from the top of a| 
high mountain, where the air is rarer | 
than at low altitudes, the projectile will | 
have a shorter distance to fly through 


| 


IREE-IN-ONE 


earth are the plan of two scientists of 
the California Institute of Technology, 
to gain knowledge of the meteorological height. 
conditions in the upper atmosphere. 
Instruments contained in the rocket will 
record the conditions for reading 


When the contrivance returns to earth. 
he three sections of the rocket will 


Weigh 600, 200, and 100 pounds, re- its flight, the rocket will attain an esti- 
spectively, the designers declare. Asthe mated speed of 11,000 miles an hour, 
f\ in the largest unit becomes ex- according to Frank J. Malina and! 
hausted, the unit will automatically A. M. O. Smith, its designers. 


Plan Lightning Rods Half a Mile Tall 


where lightning strikes are determined | 
not only by the height of buildings, but | 
by the currents of electricity flowing | 


ere d 


rockets designed to 
soar 967 miles above the surface of the 


HiTNING rods in the form of giant 
st towers a half a mile high may be 
in Russian cities to protect 


the levels where air resistance 
major factor. During the final stage of 


practical 
experience, 


is a| 


good paying 


full details 


ment. 
TODAY 





Engineer Dobe 
can prepare you just as he has trained thousands J, 
successful students, 


offers you a real opportunity to 
get a complete training in draft- 
ing right In your home in a sur- 
prisingly few months. Engineer Dobe 
| teaches his students until _thor- 
| oughly trained and until holding a 
job. Drafting offers 
big opportunities in many fields. 
Mail the coupon today for 
FRED illustrated book ‘‘Suc- 
cessful Draftsmanship’’ and 
of Engineer 
TDobe’s remarkable offer 
that includes all neces- 
sary tools and equip- 
Send coupon 





Ican train you for | 


“) DRAFTING 


right in your home 
by my practical method | 








aged 16 to 18 to past 50. His 


“‘Work-Job’? method requires no previous 
High school education not needed. He 


Complete 
Outfit 

















Furn- 


ENGINEER DOBE 
Div. A-339 
Libertyville, It. 














lay areas from the dangers of light- through in the ground. According to) Serid me your free book “Successful Draftsman- 

hin, according to a plan recently pro- the plan, towers will be built at the | ok Gelees oe 25 8 Ee Ce 

Dp to the Russian Academy of _ spots fixed by earth-current surveys as | icin 

Sconce. The slim metal towers would those most likely to be struck, thus | acing oe 

ne e placed at regular intervals, un- abandoning the system first suggested ED saccnsanimacagragion ee eee 

he suggestion worked out by Dr. nearly 200 years ago by Benjamin Tous o 

I Stekolnikov. Recent experiments Franklin, of installing individual small SP titedes Xe 
id to have shown that the spots rods on each building. | & State___ ae A ge—__— 
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#Vegetable]| constructION KITS 
y~ =f | hemaaentiages 
Laxative | Simplify Your 


See the difference 


| . 
aaa aaa oo See Model Making 
LAST NIGHT AND THIS 
MORNING | FEEL GRAND HY not join the growing 
HETHER ranks of those who use our con- 
your consti- | struction kits? If you want to 
pation is chronic or | take up the hobby of ship model making 
Mf — “5° one with the least waste of time, effort, or 
trial o ature’s , : ’ 
> (NR Tablets) will show why millions =e enone - cane ed i the 
prefer this ALL-VEGETABLE Laxative. One | T@W materials for building a wide vari- 
NR Tablet convinced me... so mild, thorough, ety of miniature craft are contained in 
refreshing and invigorz ting. these kits. 
Dependable relief for sick headaches, bilious on 3 , : : 
spells and that tired-out feeling, whencaused by | ,. The best kits for beginners are those 
or associated with constipé ition. | listed under the headings ‘Model-of- 
H 4 zet a 25c box of NRs from any the-Month Kits’ and “Simplified Ship 
Without Risk*::2 , , 
ggist. Use for one week, . ts” 4 ris “ ; ‘ . 
then if you are not more than pleased, return Model Kits.” For those who wish to EE. Battleship U.S.S. Texas, 3-ft..... 7.45° 






















All materials for making a fully equipped 
whaleboat model are contained in Kit 9S 


| 
the box and we will build larger and more ambitious models, G. Elizabethan galleon Revenge, | 
refund the purché ise 25-in. hull, 28 in. over aill............ 7.25* | 
price. That's fair. 4" L. Farragut’s flagship Hartford, 
Try it—NR Tonight az steam-and-sail sloop-of-war, 
—TomorrowAlright. 33%4-in. hull, 41 in. over all...... 8.45* 






4 Q. Privateer Swallow, 12%-in. hull, 
tessa To DO With Soak 20 im. OVOP OF).......0:00c...2:.:.-... . 4.954 






















V. Clipper Sovereign of the Seas, 
INVENTI ON? ? 20%-in. hull, 26 in. over all . 4.957 | 
Y. Trading schooner, 17%-in. hull, 
22% in. over aall............. 4.90¢ | 
2S. U. S. Navy destroyer Preston, 
Téll ALL/ BR Bis ccges cet ncccateaens . 5.95* 
3S. Constitution ( ‘Old TIronsides’’), 
Patent facts clearly explained. 21-in. hull, 31 in. over all ..- 6.50% | 
Everything you need to know o— 4S. Clipper ship Great Republic, 
Sausidioam Seibanseas tele ies 31%-in. hull, 42 in. over all 8.40° 
free copies of our booklets, ‘How 5S. Coast Guard patrol boat of new 
WeProtect You” and ‘Suggestions 165-ft. class, 20%%-in. hull. . 4.95* 
Se 5 Betearcene Sons 6S. Brig Malek Adhel, %4-in. scale, } 
our original Certification of In- 20-in. hull, 33 in. over all, 


vention form . . . valuable proof 
in showing priority. 


OUR 63 YEARS’ EXPERIENCE 


+++is your assurance that you are 
dealing with a reliable firm of reg- 
istered patent attorneys. We are 
ready to serve you quickly, 


frame-and-plank construction.. 9.757 
8S. Fishing Schooner’ Bluenose, 
17%4-in. hull, 22 in. over all 4.95 
9S. Whaleboat, 14 in. long; partly 
shaped hull and raw materials 
for making all equipment........ 2.75f | 





Nf ation 
Cugae sean 

































WeNENTWON | efficiently, confidentially. 10S. Confederate raider Alabama; 
steam sloop, bark rigged; 3/32- 
in. scale; 21%4-in. hull, 28 in. q 
Registered Potent Attorneys Since 1875 ” GID i nvisinniscnsdecosansesdntcscnmanteacoshs 8.20* : 
a DEPT. 268, SNOW BUILDING, WASHINGTON, D.C. : Finished model of U.S.S. "Texas," which MODEL RAILWAY KITS 
© Gentiemen: Please send me absolutely free, and without & can be made with Kit E. It is 3 ft. long 1L. Model locomotive Hudson : 
8 obligation on my part, your Original document, ‘Certifica- § * : : 
: ventors, “How We Pro Sct You" and'Surwestions On How 1 | there are our standard ship model kits. pg sige gauge. ms —— q 
o Commercialize Your Invention 1 ee P P a e necessary snee rass, 
+ In addition we have three whittling : ; 
1 ; : brass tubes, rods, wire, springs, 
Name 1 | kits, two ready-to-assemble furniture Sher. screws. boiler nade a 
OD eicecncsieiiiate, : kits, and four model railway kits. der strip, ale driving wheste. 
' The complete list follows: and ten pairs of wheels. Loco- | 
8 City or Town State a a j . | 
Leese eee ee eee eee eee eee eee MODEL-OF-THE-MONTH KITS motive and tender are 14 in. | 
y\ 4 - u-d I long : 9.95* 
I NVE ae) np Ss Ow) M. Aircraft carrier Saratoga,18-in. $1.00 (Continued on page 21) 
ea pe deollis mie) a: PATENT N. Four U.S. destroyers, each 6%4- 
f a™ . 5 
s ‘i a in. = 15 
R. U.S. cruiser Tuscaloosa, 11%4- 
HOW TO OBTAIN A PATENT, | /ssck in ” 1.00 
written by a Former , Member of tl SS i. 2 3 e . : , 
xamining ™ “(1922 of the. I S. U. Hispaniola, the ship in “Treas- 
"atent Office Saar weak ‘tin ” we 
your idea. you shou ld van Any to apply for a S. ure Island, é-1n. ; . 50 
age at once RA fir at ep . to get this Free Book Z,. H.M.S. Bou nty, 11%-in. 1.50 
Dein tan Mae tae. Tk ee dee te oe 2M. Ocean freighter, 14-in. 1.50 
ee eda a tk ot ie 3M. Yacht Nourmahal, 8\%-in. 1.00 
his € “ ou Ww also receive a ecord o n 
vention’’ form on which you can easily record your idea 1M. Oil tanker, 14-in. 1.50 
*- on watt y "eadied a ‘2 i ist a wen = hs 5M. Liner President Lincoln, 14%4-in. 1.50 
torney who is also a Former Member of the Examining 
Corps | f the | 8. Patent Oftice All communication SIMPLIFIED SHIP MODEL KITS 
MAIL COUPON TODAY for FREE PATENT BOOK, F. Liner S.S. Manhattan, 12-in. 1.00 
and RECORD OF INVENTION Form. H. Cruiser U.S:.S. Indianapolis, 
CARL MILLER 12-in. ...... , oe 1,50 
REGISTERED PATENT ATTORNEY J. Clipper ship Sea Witch, 13-in... 1.50 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 
| Woolworth Bidg., 35th Floor, Dept. 68-C, New York STANDARD SHIP MODEL KITS 
MILLER BUILDING, DEPT. 68-C, WASHINGTON, D. C. . , 
a rsrtcers cette omen h | Oi ary in. over all... 740° 
in. hull, 27% in. over a P 
: i D. Spanish galleon, 24-in. hull, 30 
;— ; i in. over all season Kit V—''Sovereign of the Seas” | 
8 ADDRESS ree ssid = _ 
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BALDNESS 


NEW HAIR ON YOUR HEAD 
OR YOUR MONEY BACK 


SCIENCE says many cases of falling 
hair and baldness are due to roots be- 








se at cheap price, feeds starved roots, 
tops falling hair. Feel results on very 
first treatment. Stops falling hair and 
rows new hair on your head or money 
back, Name for 
rice, terms, oa 7a Offer -—_ 
{ marentoe—lt Free YDRO -V. 
Walnut nae Moines, lowa 







Inc., Dept. 136, 


[IREWORK 





Buy them direct 
Assortments $1.00 and up or make your 
election from FREE catalog. Send postal 
for it to-day. 

H. E. ROEHRS & CO. 
Dept. 2 Closter, New Jersey 











































INVENTORS: Secure immediate, full 
patent protection by paying government 
filing fee only. Complete details, free. 
AMERICAN PATENTS CORPORATION 
Department 3-E, Washington, D. C. 
My Personal 
T service assures 
strictest confi- 
dence on all 
your patent 
PERSONAL SERVICE problems. Send 
me a model or 
drawing, or sketch and description of your invention, and 
$5.00 | will make a search and report promptly as to its pat- 
entability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 
L. F. Randolph, 340-E Victor Bidg., Washington, D.C. 
inventions submitted held confidential and 
en personal attention by members of the firm. 
rm, ‘Evidence of Conception’”’ and instructions, 
v to Establish Your Rights’’—F REE! 
LANCASTER, ALLWINE & ROMMEL 
ATENT LAW OFFICES 
413 Bowen Poe Washington, D.C. 
Patented or Unpatented. In business over 30 
year Send drawing and description or model, 
ite for information. Complete facilities. 
rences, 
183-D Enright, St. Louis, Mo. 
Not only an interesting hobby but properly de- 
eloped, it can make money for you. Today the 
world is photo-conscious, and there’s a big mar- 
ket for all kinds of good photographs . . . See 
how you can not only have fun out of picture- 
king, but money as well. . . LOOK THROUGH 
PAGES 16, 17, 18 and 19. 








New leas now Salable 


_ Before Patenting 


tical, usetul inventions may now be safely 
eted without patenting expense. Write for 
that we have been successfully selling both 
nted and unpatented inventions, since 1924. 


Chartered Institute of American Inventors 


pt. 3, Barrister Building Washington, D. C 


DIESEL 


COMPLETE TRAINING 
Send for free copy of this book of facts 
Write today for 40-page book on Diesel employ- 
ment opportunities and requirements. Dept. PSA6 
4000 So. Figueroa Street, Los Angeles, California 
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Kits Aid Model Making 


(Continued from page 20) 


2L. Supplementary power unit for 
the locomotive 1L. Consists of 
specially built electric motor 
(6-v.) and worm and gear........ 4.50 
3L. Track kit. Contains running 
rail, third rail, cardboard ties, 
spikes, etc. for making 25 ft. 
EE IP IIE i iiexenevessitecaiensecoscntcieons 4.00* 
4L. Deluxe track kit. Same as 3L 
except that kit contains third- 
rail chairs, which eliminate 
much of the soldering................ 6.95* 





Completed model of the fishing schooner 
"Bluenose," which can be built with Kit 8S 


MISCELLANEOUS 


No. 4. Solid mahogany book 
trough 22% in. long, 9% in. wide, 
and 24% in. high over all. Ready 
to assemble, with finishes............ 

No. 5. Solid rock maple hanging 
wall rack with one drawer, 19% 
in. wide, 33% in. high. Ready to 
assemble and stain included........ 5.75* 

No. 7. Whittling kit with two 
shaped blocks for making sea 
captain 5% in. high........................ 1.50 

No. 8 Whittling kit for six dif- 
ferent Scotties. Each is 2 by 2% 

S91., BRWOE TO GABID,......cccccscccccccescosese 1.00 

No. 10. Copycraft whittling kit for 
making one of several Hobo 
Hank novelties. Includes master 
BURGE a. BUR. BRN oo ncceccnciescccsssnciess. 


5.30* 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an as- 
terisk (*) and 25 cents to all prices marked with a 
dagger (T). 





Popular Science Monthly, Dept. 68A 
353 Fourth Avenue, New York, N. Y. 


0. D. Kit demponnesesinnee 


shown above plus 
(Canadian 


Please send me C,. 


I will pay the postman the price 
a few cents postage in full payment. 


orders cannot be sent C. O. D.) 
Name 
Address 
City State 
(Print name very clearly) 
If you prefer to send your remittance with this 


order, you save the C.O.D. charge. Remit by 
money order, check, or registered mail. This offer 
is made only in the United States and Canada. 
Also see note above 
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“THEY KNEW 
ME WHEN...” 








“I worked side by 
side with those men 
for years. I know 





them. They're my friends—and they're 
mighty fine chaps. But come back two 
years from today, and you'll see those 
same men at those same desks. 


“They lack sufficient training to go 


much farther in this business. 


I— until I faced the 


So did 
cold, hard facts 


of my own case. It wasn’t long after 
that that I enrolled as a student with 
I.C.S. The training I got in that course 
fitted me for advancement — and I've 
been on the up-grade ever since.” 


How about yourself? Are you hon- 
estly equipped to hold a bigger job? 


Think it over. 


The coupon below is 


the same one that pointed thousands 


of men toward succes 






INTERNATIONAL 


CORRESPONDENCE SCHOOLS 


Box 7636-J, Scranton, Penna. 


Without cost, please send me a particulars about 
the — before which I have marked X: 
HNICAL AND INDUSTRIAL COURSES 


oO re .. 

0 Architectural Draftsman 

O Building Estimating 

0) Contractor and Builder 

() Structural Draftsman f 

() Structural Engineer { 
Electrical Engineer [ 
Electric Lighting [ 
Telegraph Engineer [ 
Telephone Work }] Radio [) 
Management of Inventions [) 
Mechanical Engineer 
Mechanical Draftsinan 

] Patternmaker Machinist [| 

O) Foundry Practice [ 

(1) Reading Shop Blueprints [ 

C) Heat Treatment of Metals [ 

C) Sheet Metal Worker [ 

Welding, Electric and Gas [ 

Civil Engineer (1) Toolmaker 

Highway Engineer 

] Surveying and Mapping [ 

(J Sanitary Engineer [ 


BUSINESS TRAINI 


Cc. P, Accountancy 
Bookkeeping 
Secretarial Work [© French 

] Salesmanship 0) Spanish 

] Service Station Salesmanship 

-] Advertising C1) English [ 


O Business Management [ 

Industrial Management 0 

) Traffic Management O 
}] Cost Accountant [ } 

O 


0 Signs () 


] Professional Dressmaking 0 
and Designing oO 

} Home Dressmaking 

O Advanced Dressmaking 


f 


Name... 


Address 


] Steam Engineer 
(1) Marine Engineer 
] Bridge Engineer 


Bridge Foreman 


] Building Foreman 
}) Diesel Engines 

] Aviation Engines 
} Automobile Work 
} Plumbing 


0 Steam Fitting 


Heating }] Ventilation 
Air Conditioning 
and Cooling 


Commercial Refrigeration 
R. R. Locomotives 


] R. R. Section Foreman 


R. R. Signaimen 

Air Brakes (—) Coal Mining 
Chemistry (J Pharmacy 
Fruit Growing 

Navigation ( Agriculture 


] Cotten Manufacturing 


Woolen Manufacturing 


] Poultry Farming 


NG COURSES 

Business Correspondence 
Lettering Show Cards 
Stenography and Typing 
Civil Service () Mail Carrier 
Railway Mail ‘Clerk 

Grade School Subjects 


}) High School Subjects 


College Preparatory 
First Year ( ollege Subjects 
Illustrating Cartooning 


DOMESTIC SCIENCE COURSES 


Foods and Cookery 

Tea Room and 
Cafeteria Management 
Catering 


City ° 2 State 


Present Position 
If you reside 
International 


in Canada, 8¢ 


Montreal, 


Correspondence 8c 
Canada, 


nd this coupon to the 
hools Canadian, Limited, 
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Tablet erected 
at Howland {s- 
land to claim 
it as a United 
States posses- 
sion. Left, the 
modern hotel ar 
Midway. Right, a 
Hawaiian youth, 
one of the four 
colonists on 
Howland, raising 
the flag over 
the lonely camp 
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ITH the recent landing of 

colonists on sun-baked Can- 

ton and Enderbury Islands 

in the mid-Pacific, Uncle 
Sam launches a momentous program 
to extend his domains. 

Naval supremacy in the Far East, 
leadership in bridging the Pacific 
with commercial airways, ownership 
of vast new stores of mineral treas- 
ure—all these are at stake in the 
first major move to hoist the Ameri- 
can flag over new land since we pur- 
chased the Virgin Islands from Den- 
mark in 1917. They lie behind plans 
just revealed for territorial expan- 
sion on a breath-taking scale un- 
matched in more than a century of 
the history of the American empire. 

An executive order signed by Pres- 
ident Roosevelt, assigning Canton and 
Enderbury Islands to the jurisdiction 
of the Interior Department, brushes 
aside British claims to the specks of 
land and serves notice that we regard 
them as American territory. The sur- 
prise move is expected to be only the 


By ALDEN P. 









ARMAGNAC 


first of numerous similar claims— 
based on recent researches indicating 
that many supposedly foreign-owned 
islands in the Pacific were first dis- 
covered or settled by Americans. 

For the first time, too, the United 
States asserts sovereignty over enor- 
mous areas of the Antarctic Continent 
discovered by Byrd, Ellsworth, and 
other American explorers. Diplomatic 
notes to this effect have just been 
dispatched from Washington to gov- 
ernments with conflicting claims. 
Further American steps to annex ter- 
ritory are predicted in the arctic. 

By far the most spectacular of 
these claims, in sheer size, the slice 
of Antarctica that we seek surpasses 
the area of Alaska. Its 640,000 square 
miles or more would bring to the 
United States the greatest block of 
new territory since the Louisiana 
Purchase, in 1803, added the makings 
of about a dozen states to the Union. 
What interests us more than square 
miles, however, is the recent dis- 
covery that it holds a goodly share 
































A HAVEN FOR 
SKYLINERS 


In the lagoon at 
Wake Island, a Pan- 
American clipper is 
resting after its long 
hop to this tiny pin- 
point of land in the 
broad Pacific, now 
one of the way sta- 
tions to the Orient. 
Below, land claimed 
by the United States 
and other powers in 
the Antarctic Continent 










Midway Island has its own 
license plates for motor cars 
that hau! freight and pas- 
sengers. Here this sign of 
civilization is seen in 
contrast with native birds 


Two of Uncle Sam's mod- 
ern pioneers and the 
first house built on 
a smal! island located 
in the Midway group 
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of the Antarctic Continent’s 
coal deposits—reserves that 
are known to be sufficient 
to supply the whole world’s 
needs after more accessible 
sources are exhausted. From 
veins in mountains 300 miles 
from the south pole, Admiral 
Byrd has predicted, monster 
tractors will then bear the 
coal across the white ice fields 
to bases on the rim of Antarc- 
tica, where it can be loaded 
aboard ships. Gold and other 
valuable minerals, too, may 
await the opening up of the 
frozen continent, where per- 
manent settlements may well 
arise, linked to civilization 
by airplanes and radio. 

A quarter of the way 
around the globe from frigid 
Antarctica, scorching under a 














tropical sun, Canton and Ender- 
bury join the list of Pacific islets 
whose unfamiliar names have been 
thrust into headlines by swift-mov- 
ing events of recent years—Mid- 
way, Wake, Christmas, Howland, 
Baker, Jarvis. What is it all about? 
“Commercial aviation,’ Govern- 
ment officials say. Pan-American 
Airways clippers need lonely Mid- 
way and Wake Islands as stepping 
stones to China—and the magic 
wand of aviation transforms them 
into bustling little atoms of civi- 
lization with hotels, golf courses, 
automobiles, and _ million - dollar 
flying-boat harbors. A supply ship 
anchors permanently at Kingman 
Reef to guide clipper planes by 
smoke from its funnel—and the 
smallest inhabited island in the 
Pacific, a surf-beaten coral strand 
no larger than a couple of city 
blocks, becomes a stop for flyers 
surveying the Pan-American’s pro- 
jected route to the antipodes. 
Canton and Enderbury Islands 
fit into the same plans, if United 
States ownership can be estab- 
lished. An Interior Department 
license has already been granted to 
Pan-American Airways to develop 
and use Canton as an airport. This 
coral atoll or ring-shaped strand, 
fifty to 600 yards wide, surround- 
ing a lagoon of nine-mile diameter, 
has been described as one of the 
finest natural bases for seaplanes 
in the whole Pacific. Enderbury, 
thirty-five miles away, offers land 
planes an equally good haven, in 
the form of a flat expanse two and 
a half miles long and a mile wide, 
rising fifteen feet from the sea. 
Both islands lie at a convenient 
halfway point on the air route be- 
tween Hawaii and New Zealand. 
There is another side to the pic- 
ture, however, that officials are 
more reluctant to discuss. Islands 
that can be used as commercial 
air bases could very well serve 48 
advance bases for naval planes, the 
eyes of the fleet, in time of war. 
And Canton and Enderbury Is- 
lands, together with a number of 
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other Pacific isles, occupy particularly 
strategic positions in the traditional 
American line of defense that extends 
from the Aleutian Islands in the north, 
through Hawaii and American Samoa, to 
the Panama Canal. Suppose, war strat- 
egists suggest, that a hostile fleet from 
across the Pacific should advance upon 
the American mainland. If the attack 
came between the Aleutian Islands and 
Hawaii, naval maneuvers are believed 
to have shown, there would be an ex- 
cellent chance of detecting and repell- 
ing the invader. More uneasiness exists, 
however, about our ability to patrol 
effectively our ocean frontier to the 
south. Acquisition of Canton and Ender- 
bury Islands would plug one gap. 
Whether for peace or war, the drone 
of airplane motors over the Pacific has 
precipitated an international scramble 
for islands. Britain has recently estab- 
lished a wireless operator and a com- 
plete radio station on uninhabited 
Christmas Island, largest atoll in the 
Pacific with a circumference of ninety 
miles. For two years, British settlers 
have been occupying Hull Island, one 
of the Phoenix group of eight tiny islets 
to which Canton and Enderbury belong. 
Americans, meanwhile, have not been 
idle. Since 1935, the United States has 
maintained sovereignty over Howland, 


Baker, and Jarvis Islands by having 
relays of four Hawaiian schoolboys— 
American citizens—occupy each one. 
Although Britain sent a ship to Jarvis 
island to look our colony over, Canton 
Island has become the scene of the first 


open controversy over ownership. Dur- 
ing many years its only inhabitants 
have been myriads of sea birds wheeling 
overhead, rats that feast upon their 
eggs, and hermit crabs and turtles that 
bask on the white beach. If it were not 
f its newly acquired importance to 
ition, the rival moves of two great 
vers to gain possession of this tiny, 
n atoll would take on the aspect of 
nie opera. 
; this is written, seven Hawaiian 
youths under the leadership of Richard 
B. Black, of the U. S. Department of 
nterior, are sharing Canton with 
British subjects who were deposited 
there to back up the claim of the empire 
hich the sun never sets. While 
mats haggle over the question of 
land’s ownership, the rival colon- 
passing the time amicably to- 
over beer and poker. 
will the controversies over our 


ors, supplies, and prefabricated hotel 
ngs being landed on a mid-Pacific island 
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AN AIRPORT IN THE SEA 
With magneto in hand, a workman sets off 
a blast to clear away pinnacles of coral 
that formerly made plane landings hazard- 
ous in the Wake Island lagoon. At right, 
a mobile antenna to test Midway's radio 


new territorial claims be decided? In 
the antarctic, it may take a mixed inter- 
national commission to straighten out 
the overlapping claims of a number of 
countries—with the name of the United 
States now added to those of Great 
Britain and its dominions, France, Nor- 
way, Argentina, and others. Our Pacific 
claims so far conflict only with those of 
Great Britain, but others may event- 
ually involve France and Japan. In 
the past, similar disputes sometimes 
have been settled by arbitration, often 
by direct agreement between the parties 
concerned. 

As this issue goes to press, observers 
momentarily expect a friendly settle- 
ment of the Canten-Enderbury dispute. 
One unofficial proposal has been that 
America and Great Britain share owner- 
ship of the islands. In other quarters it 
is suggested (Continued on page 107) 











i 












IDDLES with three necks in- 
stead of one; a harp so large 

you can play it from a sec- 
ond-story window ; a fourteen- 

foot bass viol, the biggest in the 
world; combined harps and fiddles 
which require two musicians to 
operate—such are the musical 
curiosities that Arthur K. Ferris, 
a landscape gardener of Flanders, 
N. J., has produced in his spare time. 
Eventually, he hopes to assemble a 
vast oddity orchestra comprising 126 
unusual instruments. He has worked 
out designs for all of them and has 
twenty completed and a dozen more un- 
der construction. In many instances, he 
picks out a tree, cuts it down, and saws 
it into the boards from which he shapes 
the instruments. Ordinary carpenter 


tools and a few specially curved knives, 
which he designed and made for himself, 
form the implements of his craft. With 
these simple aids, he works over periods 
ranging from a few days to two years, 
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Arthur K. Ferris, amateur maker of odd musical instruments, at work on a 
violin in the upstairs workshop of his home at Flanders, N. J. In his un- 
usual hobby, Ferris uses ordinary carpenter tools and a few special knives 
of his own design. He sometimes works for two years on a single instrument 


HOBBYIST BUILDS FREAK 
FOR WORLD’‘S ODDEST ORCHESTRA 


during spare time, to complete one of 
his original music makers. 

His hobby started one winter about a 
dozen years ago. Ferris was caretaker 
for a New Jersey estate. During the 
cold months, he had virtually no work 
to do and began making musical instru- 
ments to occupy his time. In Wiscon- 
sin, where he was born in 1872, he had 
tried his hand at turning out crude fid- 
dles. But now he commenced producing 
original creations, instruments unlike 
any others on earth. They range from 
a tiny “angel” violin, barely a foot and 
a half long, to a 300-pound Goliath 
































Ten-Foot FIDDLES and 
Two-story HARPS 


INSTRUMENTS 


among fiddles, the world’s biggest bass 
viol. It stretches fourteen feet from top 
to bottom and its great strings are 104 
inches long. It can go ten tones lower 
than a piano. 

Even more massive is another prod- 
uct of Ferris’s upstairs workshop. This 
is the biggest harp in the world. Com- 
pleted only a few weeks ago, it tips the 
scales at more than 400 pounds. Eighty- 
three of its ninety-nine strings are made 
of steel. Some of these vibrating wires 
are nearly 100 inches long. One unusual 
feature of the mammoth harp is a row 
of double strings forming a series of 
V’s. Opposite strings are tuned differ- 
ently. When one is plucked, sympathetic 
vibrations are set up in the other, and 
unusual tonal effects are produced. Two 
or more musicians can play on different 
parts of the great harp at the same time. 

To help in playing the largest of his 
instruments, Ferris has constructed a 
platform five feet high and about eight 
feet square. Around it, the ten players 
who have appeared with Ferris in con- 
certs in several eastern towns group 
themselves with their odd assortment of 
instruments. Five of these players are 
distant relatives of the late John D. 
Rockefeller. Another is Herbert Col- 
burn, one of the fiddlers hired by Henry 


Mrs. Ferris with 
the "whispering 
harp" which her 
husband made 
for her as a birth- 
day present 
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A trio of "violinettes." These queer instruments 
are violins fitted with extra strings that enter 
the body from a curving overhead arm. The play- 
ers are members of Ferris's unusual orchestra 


Ford some years ago, when the Detroit manu- 
facturer tried to revive old-time country dances. 

Among the unconventional instruments these 
musicians play is a curious “bridal lap harp,” 
a combination of harp and violin. It requires 
two players to operate it. While a girl plucks 
the harp, a man moves a bow across the violin 
strings. The result is a curious duet from a 
single instrument. 

As a present for his wife on her sixtieth 
birthday, Ferris designed a huge ‘whispering 
harp.” The sound from the vibrating strings 
grows in volume as it enters a large violin- 
shaped body to which the harp is attached. 

Another unusual version of a violin is an in- 
strument with a curving arm rising above the 
neck to support vertical catgut strings that de- 
scend into the body of the fiddle. The instru- 
ment is played like a conventional violin. The 

rtical strings, according to the maker, give 
1dded volume to the music. 

Before Ferris took up his unusual hobby, he 

ild not tell one note of music from another. 
It was after he made his first instruments that 
he began learning how to 
play them. Even stranger 
is t fact that he pos- 
sessed little natural abil- 

; a carpenter. He had ; 
ulty in driving a nail 
anc sawing a straight line. 
Yet, the exquisite work- 
nship shown in some of 

nostruments is amaz- 
ing. lwo of the violins made 
; S self-taught crafts- 
have sold for $500 
a} *, and similar sums 
been offered for 


3 work, Ferris em- 

a wide variety of 

ent woods. He has 
pruce, cedar, sassa- 

Ir tulip, willow, ailan- 
U thuja, ebony, crab 
A black walnut, bird’s- 
iaple, and even poi- 
mac! The last-named 
rial was employed in 
lay on the back of a 
‘inued on page 117) 
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With its neck taken 


carrying case for 
smaller instruments 


Combining harp and violin, the “bridal lap harp” 
requires two musicians to play it. One plucks 
the strings of the harp, while the other uses a 
bow on the violin strings in the ordinary manner 


This is the largest harp 
in the world, with strings 
nearly 100 inches long. A 
raised platform is needed 
in playing it. Two musi- 
cians can use it at once 
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This co-ed's sense of balance is being tested ance, and other body conditions. 


Vea 
Vy — 


Surgical Mask 
Is Transparent 


LIGHTWEIGHT and transpar- 
ent, a new surgical mask for 
doctors and nurses is now be- 
ing used regularly in a New 
York City hospital. Invented 
by a prominent physician, the 
mask is supported over the 
nose and mouth by adjustable 
wires that fit over the ears 
somewhat like the bows of eye- 
glasses. Talking during an op- 
eration is facilitated, since lip 
movements are visible at all 
times. Open below the chin, 
the mask admits air. 
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Torch “ Shaves’ Beard 
from Elephant’s Chin 


A FLAMING blowtorch serves as a 
razor for the circus elephant pictured 
below getting its annual shave before 
starting the new season on tour. When 
the elephant’s whiskers are singed off 
with the hot “razor,” a handler scrapes 
the beast’s jowls with a set of steel 
brushes and then applies a “beautify- 
ing” after-shave lotion of neat’s-foot oil. 





Students Stay Awake 
100 Hours in Tests 


STAYING awake for 100 hours at a 
stretch, six college students recently 
served as human guinea pigs in fatigue 
experiments conducted by the psychol- 
ogy department of the University of 
Georgia, at Athens. In the picture 
above, four of them are making music 
to help them stay awake. Daily tests 
were performed by physicians and psy- 
chologists on each subject to determine 
the effects of sleep starvation on the 
pulse, respiration, blood pressure, bal- 


Tree’s Death Grip Kills Snake 


A TREE that killed a snake was the unique dis- 
covery recently made by J. A. Neuman, of Okaw- 
ville, Ill. While cutting down a sycamore tree, 
Neuman spied the dead snake trapped in the 
trunk about thirty-five feet from the ground. 
After the tree had been felled, he cut out the 
section illustrated at the right. One theory ad- 
vanced to explain the strange occurrence is that 
the snake entered the knot hole, swallowed a 
bird, and with his body swollen after the meal, 
was unable to make his way out. 





Novel Reading Lamp Gives Glareless Light 


GLARELESS illumination radiates from a new reading 
lamp that employs a polarizing screen to change the 
beams coming from an electric bulb into “one-way” 
light (P.S.M., April ’36, p. 20). As demonstrated in the 
two photographs below, ordinary light creates annoy- 
ing, eye-irritating reflections on the surface of a book 
page, while the polarized rays from the new lamp il- 
luminate the page evenly and without glare. 












Light polarized by 
the lamp above is 
glareless on the 
page at far right. 
The near picture 
shows glare from 
an ordinary lamp 
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A humming bird sipping honey 
from a teaspoon held by B. F. 
Tucker, of Long Beach, Calif. 
It is perched upon his hand 


EEDING 4,000 humming 
F iiras through spring and 
summer is the interesting 
hobby of B. F. Tucker, of 
Long Beach, Calif. To ac- 
commodate the tiny birds, 
Tucker provides thirty ‘“‘fill- 
ing stations,’ each consisting of a long- 
neck flask inverted in a jelly glass. 
The latter has a metal cover with per- 
forations around the edge just large 
enough for a humming bird’s needle- 
like bill to enter. During a normal sea- 
son, the winged visitors consume near- 
ly a ton of food in the form of sugar 





Birds Get “Filling Station” 






At the left is one of Tucker's “filling stations." Above, he greets a tiny friend 


boiled in water. Some of the humming 
birds become so tame that they will eat 
from a teaspoon held in Tucker’s hand 
or even perch on his palm. The birds 
begin to arrive in February and stay in 


Lenses Make Walking Stick a Telescope 


- or, i 


Walking stick with lenses attached. Spring clips hold them in place 


Trained Cockroach 
Smuggles Smokes 


W a prisoner in solitary con- 

ent received forbidden ciga- 

rettes was revealed by Amarillo, 

jail officials. Inmates tied a 

C'sarette and match to the back of 

rained cockroach, which smug- 
them into the cell. 








How the cockroach toted forbidden smokes to prisoners 


A WALKINGCANE, 
gun barrel, or simi- 
lar object is all that 
is required to im- 
provise a handy 
telescope using a 
set of optical lenses 
now on the mar- 
ket. Each lens is 
fitted with a spring 
clip to fasten it in 
an upright position 
along the shaft be- 
ing used, as shown 
at the left. The 
telescope is focused 


by adjusting the 
i relative positions 
of the two lenses 
on the stick or gun. 








the vicinity until October, when they 
migrate south. The tiny birds at first 
fought each other while feeding, but 
later acquired better manners and now 
dine a dozen or more at a time. 





Safety Switch for Car 


AN AUTOMOBILE safety switch just 
invented cuts off the ignition to reduce 
the danger of fire in case a car over- 
turns in an accident. Mercury in the 
switch flows to one side to break the 
circuit when the car tips over. 





Transparent Oil Can 
Made of Plastic 


OIL is visible through the transpar- 
ent walls of the novel oil can illustrated 
above. Made of a lightweight, resilient 
plastic material, the can is said to be 
leakproof, and stronger than a metal 
can of comparable size. 
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Sanitary Wash Basin 
Designed for School 


DESIGNED to reduce the danger of 
spreading contagious skin diseases, a 
new-type wash basin for schools dis- 
penses with the need of filling a bowl 
with water. A foot-operated valve con- 
trols a spray for washing the hands. 






















































Specimens 


SUPPLYING speci- 
mens to biology labo- 
ratories all over the 
country is the novel 
and paying business of 
Sam Saikin, Chicago, 
Ill., high-school stu- 
dent. Saikin special- 
izes in preserving the 
embryos of pigs, which 
he obtains from near- 
by stockyards, and 
selling them to schools 
and private customers. 
The novel business not 
only helps him in his 
biology studies, but is 
yielding anincomethat 
he hopes will be suffi- 
cient to pay his way 
through college. 


Odds and ends of 
old machinery drive 


; this stern-wheeler 
PICTURES of old stern-wheel 


river boats furnished the inspi- 
ration for the odd paddle-wheel 
craft shown at the right with its 
inventor and builder, Louis Good- 
man, of Detroit, Mich. A dis- 
carded washing-machine motor 
mounted in a rowboat drives 
pulleys salvaged from a worn- 
out refrigerator. These turn a 
paddle wheel made from an old 
porch chair. A shield over the 
wheel keeps occupants dry. 
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New Gun Sprays Sky with Bullets 


MULTIPLE machine guns that literally combat enemy aircraft is shown in the 
fire a spray of high-powered bullets into illustration above being tested during 
the sky are rapidly being fitted in large gunnery practice aboard a man-of-war. 
numbers to all battleships, cruisers, and Pivoted on universal mountings, the four 
destroyers of the British Navy. One of guns are fired in unison by a gunner 
the new rapid-fire weapons designed to who aims through a master sight. 





Chemical “Ice” for 
Year-Round Rinks 


ARTIFICIAL ice that is said to fur- 
nish a slippery surface for skating 
rinks or coasting slides in any 
weather, and either indoors or out, 
has been developed by Mrs. Bessi¢ 
Pastor, chemist, of Toledo, Ohio. A 
liquid substance that hardens, it 
may be poured into molds and 
smoothed by means of a hot iron, as 
its inventor is demonstrating above. 
Although it has no refrigerating 
qualities, the material makes ice 
skating a safe, year-round sport 
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New Mammoth Transport Plane 
To Carry 120 Passengers 


es Str te 


ARGO CARRIED 
N PONTOONS — 


Cut-away view of proposed sky leviathan, showing power plants, operating 


CREW'S 
QUARTERS 


units, and quarters for passengers and crew. Note the large public rooms 


RACING through the sky at 300 miles 
an hour, a giant transport plane recent- 
designed has accommodations for 
120 passengers and a crew of sixteen. 
Plans call for eight liquid-cooled en- 


gines geared to five propellers and de- 
veloping a total of 18,400 horsepower. 
The design also provides for a number 
of public rooms, including a dining 
salon, lounge, and observation deck. In 


Weed Mower Spans Roadside Fences 


» ee eee $489 < 4 


Ingenious Slide Rule 
Aids Musicians 


PROBLEMS in composition, transposi- 
n, and arrangement are made easier 
musicians by an ingenious musical 
le rule just placed on the market. 

adjusting the device according to 
nted directions, music written in one 
y can be quickly transposed into an- 
ler, the position of the slide arm 
wing what notes to use in place of 
s€ appearing on the original score. 
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raning its neck over a guard rail or roadside fence, this 
i machine cuts weeds and brush from shoulders of highways 


ATTACHED to a truck 
body by a telescoping 
extension member, a 
novel mowing machine 
can reach over fences 
beside highways to cut 
grass and shrubbery 
along the shoulders of 
the road. Mounted on 
rubber-tired wheels, the 
gasoline-powered cutter 
operates efficiently on the 
sloping sides of ditches, 
dipping in and out of 
culverts or over other 
obstructions it may meet 
as it moves along the 
road. Under favorable 
conditions, the machine 
can mow at a speed as 
high as twenty-four miles 
an hour, shearing brush 
with ease. 









time of war, the huge seaplane could 
be converted into an aerial dreadnought 
carrying ten gigantic 2,000-pound bombs 


and having 4 maximum flying range 
of approximately 12,000 miles. 


The mask in use. At 
left, how filter is 
placed inside it 







Dust Mask Is Compact 


A LIGHTWEIGHT dust mask now avail- 
able provides a maximum area of filter 
surface within a compact case fitting 
comfortably over the nose and mouth. 
The filter is easily cleaned with a blast 
of compressed air. 


RULE 
‘wysigaL SLIDE RULE 





Adjusting the slide arm of the rule pictured above gives the answers to many musical problems 
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A simple “transposi- 
tion wheel," one of 
the machines used in 
coding and decoding 
some secret messages 


At the left is a message in the 
famous German "music code" used 
in the World War. Notes represent 
letters, as seen in the key below 
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ORKING swiftly, Fed- 





. Spy Hunters 


FIND CLEWS IN 


hSECRET CODES 


The men were accused of relaying 
stolen military information to an un- 
named foreign power through secret 
code messages carried abroad by the 
beauty-shop operator. Rumors hinted 
that their booty included the secret 
code of the Army Air Corps. 

Such a prize would richly reward the 
most risky stratagems of a potential 
military enemy’s secret agents. For 
codes, the most sought-after and close- 
ly guarded of military secrets, provide 
the key to the secret communications 
of the nation’s fighting forces. 

While counter-espionage agents 
match move for move with code thieves, 
cryptographers here and in every other 
major country are striving to develop 
new kinds of war codes—complicated 
methods for writing secret messages 
that will defy solution unless the well- 
guarded key is known, codes that can 
be used safely by spies as well as by 
army and navy Officials. 

To this end, ingenious automatic cod- 
ing and decoding machines have been 
perfected. In one such device, a code 
clerk simply types off the message as 
he would on a typewriter. As he does 
so, an intricate mechanism cuts a se- 


ries of notches and perforations into a 
moving strip of paper tape. 
duplicate machine, it is said, can de- 
cipher the communication. 


Only a 


Another coding machine, details of 


which have just been revealed, makes 





eral agents a few 

weeks ago spread a 

tight dragnet over 
New York City. In a midtown 
hotel, they nabbed a former U. S. 
Army sergeant. At a near-by Air 
Corps base, they detained a for- 
eign-born private in the 


Army aviation service. Tiny perforations in 





And as a large transat- the top of this tin 
lantic liner nosed into her can spell out a grim 
dock, a few days later, worning when viewed 


under the key pat- 


two secret operatives 
E tern at the right 


emerged from the shadows 
of the pier to arrest a 
woman attendant in the 
ship’s beauty shop. 

Next morning, the Fed- 
eral Bureau of Investiga- 
tion revealed that with the 
capture of the two men 
and theirattractive confed- 
erate, they had smashed 
a particularly dangerous 
ring of international spies. 
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By 
E. W. MURTFELDT 


ise of the principle of the modern fac- 
imile apparatus that transmits pictures 
hundreds of miles in a few minutes. In 
the standard commercial apparatus, an 
lectric eye scans a revolving cylinder 
bearing the picture to be transmitted, 
ind converts its high lights and shad- 
ws into electrical impulses. When 
hese impulses reach the receiving sta- 
tion, the process is reversed, and they 
ictuate a lamp or a stylus that builds 
ip the same high lights and shadows 
ipon a piece of paper attached to a 
econd revolving cylinder. Both the 
transmitting and receiving cylinders 
turn at constant speed, and the very 
essence of successful transmission lies 
n their perfect synchronism with each 
ther. 

In the new code machine, however, 
just the reverse is true. Like a worn- 
out phonograph, the cylinder turns at 
a constantly varying speed. After each 
revolution it stops—and after an inter- 
val apparently determined by nothing 
more than sheer aimlessness, it starts 
again. Try (Continued on page 104) 


As nations rush their arma- 


ment programs, secrets of 
new war machines are being 
sought out eagerly by spies 
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CAN YOU DECIPHER THESE 
SECRET CODE MESSAGES? 


OP into the shoes of a Government cryptographic expert 

and see how well you can ferret out the hidden mean- 
ings of the messages below. Each message is based on a 
different type of cipher, details of which are explained in 
the accompanying article. In No. 4, the first word is on page 
81 of the May 1938 issue of POPULAR SCIENCE MONTHLY. 
Answers to these cryptograms are given on page 118. 
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WML LI hho 





Vd MMW 





RWW VIWouxu 


Covers placed over the keys of any 
typewriter transform it into a ma- 
chine for coding or decoding work 


Long and short stitches spell 
out a message in Morse code 





Coat sleeves, gloves, neckties, and other garments 
often are used as hiding places for secret writing. 
Innocent-looking stitches convey important tidings 
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Fifty or sixty feet below this woodland, 
thousands of tons of coal are smoldering 


AREFULLY and sys- 

tematically, engineers 

and miners are clos- 
: ing the dampers of 
the world’s largest fire, a con- 
flagration that has smoldered 
for fifty-four years beneath 
some of the richest hills of 
southern Ohio. The fire fight- 
ers may know in a year or 
two whether their efforts have 
been successful, or it may not 


be known for another half 
century. 
The “Valley of Ten Thousand 


Smokes” ‘in Alaska, Dante’s 

Inferno, and other real or ima- 

ginary regions of fire and brimstone 
have nothing on the parts of Perry and 
Hocking counties in the vicinity of 
New Straitsville, Ohio. In an area 
covering twenty-four square _ miles, 
roughly a rectangle running six miles 
east and west and four miles north 
and south, a visitor can, in a few hours, 
obtain a fairly complete picture of 
what the domain of Satan must be like. 
From the summits and slopes of beau- 
tiful wooded ridges, hundreds of col- 
umns of steam and smoke shoot into 
the air, many of them as high as a city 
office building. Steaming cracks, some 
no wider than a pencil and others too 
wide to jump across, and fiery craters 
big enough to drive a truck into, make 
the ground a treacherous place on 
which to walk. Steam and hot gases 
that sear the skin belch from many of 
the craters, and the acrid smell of 
sulphurous gases is everywhere. If the 
visitor is fortunate, he may witness the 
results of an underground explosion 
that sends sheets of flame from one of 
the craters to a height of perhaps 200 
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Rescue worker with 
gas mask and safety 
lamp, ready to aid 
the fire fighters 


These 
only a short time, then die down. Even 
if no outward flame is visible, the glow 
of white heat usually can be seen, deep 
down in some of the holes and crevasses. 


feet. geysers of fire last for 


Now and then a tree leans over at a 
crazy angle, and finally crashes to the 
ground or into one of the fiery pits, its 
blazing roots showing plainly why it 
toppled. A spring from which ice-cold 
water once gushed now steams, its 
water scalding hot. Thousands of acres 
of rolling hills are pock-marked by 
sink holes that indicate the area where 
fire once raged but has since died out. 

This underground inferno is caused 
by the burning of valuable coal de- 
posits. Started over a half century ago 
during a strike of mine workers, the fire 
has destroyed an estimated $50,000,000 
worth of coal. Should it continue to 
burn indefinitely, it would spread through 
vast areas of Ohio’s rich coal lands. 

3ut now, after a number of private 
companies have spent fortunes trying 
to put the fire out, and after a great 
many people have become convinced 





HOW SCIENCE IS 


By 
ROBERT E. 
MARTIN 








————— 
A tree brought down by the under- 
ground fire. Hot gases, steaming up 
through a small crevasse, burned its roots 


that nothing can be done to stop it, 
its conquest is in sight. 

For nearly two years, stopping the 
world’s costliest mine fire has been a 
project of the Works Progress Ad- 
ministration. Under the direction of 
James R. Cavanaugh, veteran mine- 
fire fighter, about 340 men, mostly un- 
employed miners, have been building 
barriers that will prevent the spread of 
the fire to rich coal fields. If left alone, 
the fire eventually will burn itself out 
inside the barriers. However, Cava- 
naugh believes that the fire can be 
extinguished within three years and at 
a cost of less than $1,000,000, by stop- 
ping up all holes and cracks in the 
earth through which air reaches the 
burning coal. 

The coal in the New Straitsville 
area lies in horizontal veins that are 
contained in the hills. Wherever there 
is a valley, the coal deposits are broken, 
so that fire cannot cross from one 
ridge to another. However, there are 
three coal-bearing ridges that connect 
with outside coal fields, including the 
rich Hocking Valley district. It is to 
sever these three paths that the new 
project was undertaken. 

The barriers are essentially earth- 
filled gaps in the coal veins. The Plum- 
mer Hill barrier west of the village of 
New Straitsville has been completed, 
and already is holding back the sub- 
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rranean fires. It is 640 feet long, and 
Ss the ridge at its narrowest part. 
e Lost Run barrier, south of the vil- 
e, in Hocking County, is approxi- 
tely a mile long, and in some places 
200 feet underground. The Shawnee 
rrier, east of New Straitsville, is 
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Miners dragging out 
coal removed from a 
vein in digging one 
of the long tunnels 


about 6,000 feet 
long, and averages 
175 feet deep. 
Construction of 
one of the larger 
barriers will re- 
quire about two years of work. At the 
time this is being written, the Lost 
Run barrier is about three-fifths fin- 
ished, and the Shawnee barrier better 
than a third. The underground fires 
are sufficiently far away to prevent 
their reaching the barriers before the 
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One of the pipes through which earth 
will be washed down into a tunnel to 
build a fireproof barrier as at left 


work now under way is done. 

The smallest barrier, al- 
ready finished, will save more 
than 1,000,000 tons of coal 
from the fire, and will pay for 
the entire project several times 
over. 

Imagine that you are visit- 
ing one of the barriers, say 
the one at Lost Run, while it 
is being constructed. This bar- 
rier gets its name from the 
Lost Run mine, which has not 
been worked since about 1902. 

You drive the short distance 
from New Straitsville 
wondering what a 
barrier looks like, 
anyway. When you 
descend the last steep 
hill, and pull up at 
the west end of the 
project, you’ think 

that you have made 

-; PR a mistake and that 

2 you have come upon 

another mine instead. 

4 But you haven't, for 
SS 


the barrier, at this 

stage of its develop- 
ment, is essentially a mine consisting 
of a single tunnel running from one 
side of the hill to the other. 

In fact, this barrier, like that near 
the village of Shawnee, consists chiefly 
of old mine workings. Your guide, 
Adam J. Laverty, general superinten- 
dent of the work, and one of the few 
men living who remember the hectic 
days when the mine fires were started, 
can point out to you where a man was 
killed, back in 1901 or thereabouts, by 
falling rock. He can tell you about 
some of the old miners’ lamps, bottles 
of lamp oil, and other relics found in 
the long-abandoned tunnels. 

The first step in the construction of 
the Lost Run barrier was to bore 
through the hill and cut a twelve-foot 
gap through (Continued on page 118) 
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Service Station 
for Skeletons 


IRST AID to skeletons! That’s 
the business of a strange “hos- : ‘. 
pital” in New York City that an- Medical 
nually takes apart, cleans, repairs, 
and reassembles scores of dusty and School 
damaged skeletons sent in by medical 
schools where they are used for study 


and demonstration. After skilled tech- Spe cimens 


nicians have finished work on the eerie 
figures they are returned to their own- Overhauled 
ers as good as new! 

From the moment they are received 

































at the laboratory, the brittle bones are in Novel 
handled with utmost care. After un- 

wrapping, the specimens are complete- 

ly dismantled. A special cleaning com- Shop 


pound removes dirt and grease without 
injuring the bones, which are then set 
aside for several days to dry. Forced bd 
drying of any kind is avoided, as an 
extra precaution against causing dam- 
age. Chipped or missing bones are then 
replaced and fractures are mended. 
The work of assembling a complete 
skeleton requires many special fittings, 
clamps, and springs. Knees, wrists, el- 
bows, and even fingers are hinged, to 
duplicate exactly the movements of the 
human frame. Even the kneecaps are 
attached with flexible metal supports 
that work like real human ligaments. 
A finished skeleton from this strange 
service station is a realistic re-creation 
of the framework of the human body. 


READY TO GO BACK TO SCHOOL 
This technician is reassembling a skele- 
ton that has been cleaned and repaired. 
Arms and legs are removed for shipment 









A skull with a spring 
to hold the hinged jaw 
in position. A_ hori- 
zontal cut allows the 
top to be lifted off 








MACHINE TOOLS 
USED TO COPY 
NATURE'S WORK 


Above, a hole is be- 
ing drilled through 
the head of the fe- 
mur, or thigh bone 
to receive the spring 
rod that will join it to 
the pelvis as seen 
at the left. Wrists 
also are given this 
natural articulation 






DISMANTLING A SPECIMEN 


When a skeleton is received for an over- 
hauling, the first step is to take the 
bones apart as shown above. Then all the 
pieces are cleaned, chipped places are 
patched, and missing bones are replaced 
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Humane-society officers removing a stray dog caught in the box trap 


Crankcase Filler Can 
Leaves One Hand Free 


REQUIRING only one hand to operate 
it, tl leaving the other hand free to 
lift t automobile hood and remove 
the filler cap, a novel oil dispenser 
lor service stations has a hinged spout 
that pulled down by squeezing the 
han Slight added pressure opens a 
val ermitting the oil to flow. 
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The entrance to the tunnel 
that houses the subterrane- 
an cosmic-ray laboratory 





Dixon Propst, one of the students aiding the study of 
cosmic rays, examines the instruments far underground 











Odd Underground Laboratory 
Used To Study Cosmic Rays 


EEP in a natural cavern in 
North Carolina, more than a 
quarter mile under the mountains, 





Sawer scientists of Duke University and 
oa ——_——— Lenoir-Rhyne College have installed 

ataiid apparatus for studying the pene- 
DANSES ae trating power of the mysterious 
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Box Trap 
Catches 
Stray Dogs 


HUNGRY stray 
dogs in New York 
City now trap them- 
selves in a large, 
sturdy cage that 
saves them from 
possible harm until 
humane-society of- 
ficers making their 
rounds place them 
under care. Oneside 
of the cage, shown 
at left, is a sliding 
door, left open. 
When an animal 
steps on a treadle 
beside the food bait, 
a trip is released, 
dropping the door. 





Designed for operation by one hand, 
this oil filler can leaves the other 
free to lift hood and crankcase cap 






cosmic rays that come hurtling 
down with the speed of light from 
outer space. Keeping close check 
on the sensitive apparatus in the 
cave, students assigned to the proj- 
ect make hourly trips through the 
dank maze of the caverns to read 
the instruments and record their 
findings. The strange, baffling rays 
have the power to destroy atoms, 
penetrate fifty feet of solid lead, 
electrify gases, and change one ele- 
ment into another. Dixon Propst, 
science student, is seen inspecting 
the subterranean apparatus in the 
picture at the far left, and emerg- 
ing from the doorway of the vault 


+o | after the inspection trip. 





Electric Eye Opens 
Drawers in Cabinet 


AN ELECTRIC eye installed on the front 
of a new dental cabinet causes the 
drawers to pop open automatically 
when the dentist or his assistant inter- 
rupts a beam of light with his finger, as 
shown in the illustration above. Since 
at no time need the dentist touch the 
handles of the drawers containing his 
instruments, his hands and fingers can 
be kept free of germs that might other- 
wise be conveyed to the mouths of pa- 
tients. The number of times that the 
light beam is broken determines which 
of the drawers will be opened. 
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Cameraman in one of the underwater 
chambers of the novel boat. The drawing 
above shows a scene being photographed 
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Remotely controlled camera focused on mirror at angle across track 






SUSPENDED like twin keels from 
the hull of a specially designed boat, 
cylindrical steel chambers fitted with 
thick glass windows enable motion- 
picture photographers at Silver 
Springs, Fla., to make a series of 
underwater movies. When a scene is 
to be taken, a cameraman descends 
from the boat deck into the sub- 
merged photographing chamber. 
Swimmers then dive from the deck to 
perform their feats in full view of 
the lens, as depicted above. The elec- 
trically propelled craft can be moved 
about during a scene to permit close- 
ups and various camera angles. 


Lighted Make-Up Mirror 





The locomotive whizzes past, smashing the mirror and its framework 


OW cameramen recently photographed a motion-picture scene that 
shows a speeding locomotive roaring head-on into the lens is re- 
vealed in the two photographs above. An electrically operated, remote- 
ly controlled camera placed at the side of the track photographed the 
oncoming engine in a mirror set at an angle of forty-five degrees to the 
rails, as illustrated by the sketch at the left. The locomotive smashed 
the mirror and the supporting framework. 





RESEMBLING a lipstick, an illuminated mir- 
ror allows women to apply make-up at the 
theater or in other dimly lighted places. Pow- 
ered by a flash-light cell in the case, a bulb 
throws a beam on the user’s lips or cheeks 
to make them visible in the mirror set along 


one side of the device. 


gee Get Triple Tool 





Clip, hook disgorger 
and stiletto combined 


NO LARGER than a 
penknife, a novel tool 
for anglers incorpo- 
rates three convenient 
fishing aids. A needle- 
point stiletto is handy 
for loosening knots; a 
disgorging tool aids in 
extricating embedded 
hooks; and a clipper is 
useful for cutting lines 
and leaders, and trim- 
ming flies. A water- 
proof cord anchors the 
three-in-one tool to the 
angler’s belt. 
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Paraffin “Gloves” Reveal 
Invisible Powder Stains 


ARAFFIN “gloves” aid in detecting the presence of invisible gun- 
powder stains on the hands of a criminal suspect, in a process 
devised by Frank Gompert, Los Angeles, Calif., deputy sheriff. 
Melted paraffin is brushed over the suspect’s hand to form a layer 
one eighth of an inch thick. When cool, the paraffin coating is 
stripped off and treated with a chemical preparation. If powder 
stains were present around the suspect’s trigger finger and the base 
of his thumb, the paraffin will be colored 
at these points. The entire process, stages 
of which are illustrated below and at 
me the left, takes only ten minutes. 
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Deputy Sheriff Frank Gompert 
demonstrating his method of 
detecting latent powder stains 












A mixture of acids poured over 
the wax, as in the inset, dis- 
colors it wherever gunpowder 
stains are present. The pencil 
indicates such a stain on the 
"glove" in the photograph above 


Melted paraffin being painted on a hand with 
a shaving brush. Hardened by chilling, the 
"glove" is stripped off as seen at the right 


Cover for Compact 
Is Clothes Brush 


DESIGNED to protect women’s 
vanity cases from becoming 
scratched or soiled, a novel cover 
made of black moire also serves 
as a handy clothes brush. Bristles 
set into one end of the cover make 
it easy to brush away any spilled 
powder from shoulders and 
sleeves of the clothing after the 
compact has been used. 





Electric Motor Drives 
Traveling Mail Box 


WHEN the rural carrier leaves mail 
for R. H. Bess, of Downey, Calif., the 
ranch owner does not have to walk 
down to the road to get it. Instead, he 
presses a button and the box, powered 


Knee Operates Accelerator 


PRESSING the inside of the knee against a 
control arm extending from the dashboard 
operates a new type of accelerator that can 
be installed easily in any modern automobile. 
When driving in heavy traffic, the motorist 
can thus control the brake pedal and accelera- by an old sewing-machine motor mounted 
tor with one foot, insuring faster brake appli- inside the container, rolls up to the 
cation. The device is also handy for starting Face powder spilled on the clothing house along a pair of trolley wires. It 
up on a steep slope. is brushed off with the compact cover saves a half mile of walking a day. 





JUNE, 1938 39 

























This is a sample of 
the loads the boys 
carry on their ex- 
peditions. A nine- 
day jaunt requires 
fifty-three pounds 
of baggage apiece 


Frank and Larry Dwiggins, California college students, negotiating a steep 
rock face on Mount Baldy. Frank is at the top, helping his brother -up 


By ANDREW R. BOONE 


AME a mountain in California, from San Jacinto on 

the south to Shasta on the north, and Larry and 

Frank Dwiggins probably have climbed it. In six 

years these two college boys have scaled forty-six 

peaks. With the exception of Mount Rainier and Mount 

Hood, they have reached the pinnacle of virtually every 
important peak in the West. 

Twice they have climbed to the top of Mount Whitney, 
tallest peak in the United States. They have crossed the 
13,000-foot level a dozen times. They have ascended slippery 
glaciers, plowed upward through treacherous snow, made 
desperate leaps for their lives, wandered blindly in the fog, 
had their sleeping bags frozen, and ridden down the snow- 
covered sides of mountains on alpenstocks—all for the sheer 
joy of adventure. 

Larry is now twenty, and a senior student in economics at 
the University of California at Los Angeles. Frank, two 
years younger, attends Los Angeles Junior College. During 
vacations, winter and summer, they climb mountains. 

In midwinter of 1931, the two brothers broke a trail 
through the snow and reached the top of Mount Lukens, 
whose head pierces the clouds 5,081 feet above the near-by 
Pacific ocean. There they ate their first mile-high lunch 
before hiking down again. Next objective was Strawberry 
Peak, 1,100 feet higher; then Mount Wilson. It was here Getting ready for a perilous descent, they rope themselves together so 
that- fog enveloped them and they lost their way for some that if one loses his footing the other can save him from a nasty fall 
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CALIFORNIA PEAKS 


time before they broke through into 
sunshine. 

Ascents followed rapidly, once they 
had got a taste of scrambling over rocks 
and through snow toward seldom-visited 
razorbacks and lonely peaks. Josephine 
Peak was next. Then snow-capped 
Mount Gleason, followed by Mount San 
Antonio. On Mount San Jacinto, near 
the Mexican border, they crossed the 
two-mile level for the first time. They 
scaled difficult Half Dome in Yosemite 
National Park under a scorching sun. 
Then came Mount Lyell. 

Other and more difficult summits 
were vanquished as they extended their 
wanderings. Now the young adventur- 
ers count Muir, Dana, Langley, Brewer, 
Panther Peak, Table Mountain, Baldy, 
Lassen, Gould, Bago, and many others 
among their conquests. 

Drama crunches under their boots as 
they move at snail’s pace up a mountain 
side, or come speeding down icy slopes 
from a peak. Death has threatened 
each, now in a fall, again under hard 
snow. Their first brush with serious 
danger came during an early adventure. 
They had climbed to the top of Mount 
San Antonio and enjoyed the panorama 
from its 10,000-foot summit, and on the 
return decided to slide down the moun- 
tain side on the snow. 

Soon after they started the descent, 
Larry heard water running immediately 
underneath the snow. Afraid to stop 
lest they crush through the crust and 
be carried to their deaths, the boys sped 
even faster downhill until they could 
move away from the rushing stream of 
ice water and find solid footing. 

Because danger may be encountered 
unexpectedly, usually Larry and Frank 


Frank starts sliding down over a steep, snow-incrusted cliff, while 
Larry, at the top, digs in his heels and braces himself at the rope 
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travel close together during their 
climbs. In six years they’ve experienced 
more chills and thrills than most boys 
will pack into a lifetime. 

It was while sitting on a patch of 
hard snow near the top of Baldy, one of 
southern California’s lesser mountains, 
recently, that I asked the boys which 
they considered their hardest ascent. 

Larry turned to his brother. “What 
say, Frank?” he asked. 

“Shasta will stand up with any of 
’em,” Frank answered, without hesita- 
tion. “Shasta and Lyell, the highest 
peak in Yosemite National Park.” 

Lyell came first, in August 1933, with 
Shasta following during last summer’s 
vacation. Their stories of these perilous 
assaults reveal not only the daring and 
nerve of these two youthful veterans, but 
also their technique in making hazard- 
ous approaches to cloud-bound goals. 

“We hiked nine miles from the end 
of the auto road to the upper Lyell fork 
of the Tuolumne River,” — 
Frank related. ‘At sunup 
the second day, we climbed 
to the end of the trail, about 
a mile distant, and there hit 
the Lyell moraine—the mass 
of rocks pushed ahead of 
the glacier. This was at 
timber line, about 11,000 
feet up. Luckily, the air 
was calm, but it was bitter- 
ly cold. 

“We knew the moraine 
was no more than a mile 
wide. But that’s all we did 


A cast-off piece of 
tin provides a wind- 
break for the cook- 
ing fire. Although 
they travel light, the 
boys do not stint 
themselves on food 









know. We pushed out onto the moraine, 
and climbed rocks for an hour before 
reaching the opposite side. Then we 
were on the glacier. Here our climbing 
really started, as we moved slowly over 
the rough, icy hummocks, diagonally 
toward the top. Crossing the glacier 
took nearly an hour. 

“Three hours after we left camp we 
stood on top of Lyell, but we had no 
time for more than a brief glimpse of 
the view. Fifteen minutes after reach- 
ing the peak, we started down, reaching 
the camp in Tuolumne Meadows at six 
o’clock.” 

“Tough day, wasn’t it?” I asked. 

“Plenty,” (Continued on page 103) 





































Oops! This is what the rope is for. Frank, laden with skis and a pack, 
slipped on this mountain slope, but the knot around his waist saved him 
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IX HUNDRED miles 
an hour—faster than 
a .45 caliber bullet 
leaves the muzzle of 
an automatic! That was our speed 
when the big ship shed its wings. I 
was 10,000 feet above the Ohio 
countryside, coming out of a two- 
mile dive in an experimental bomb- 
er. Above the scream of the wind 
and the howl of the propeller, there 
was a blast like a cannon shot. 
Wreckage ripped along the fuselage 
and crashed against the windshield. 
I ducked, then glanced to right and 
left. Both wings had disappeared as 
though blown to bits by dynamite. 
The naked body of the plane 
bucked and reared as it plummeted 
for the ground. It fell 2,000 feet 
while I was forcing back the hatch 
cover and scrambling out. A wind 
five times hurricane force smacked 
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me and sent me spinning. A body 
normally falls at about 120 miles an 
hour. I waited to slow down before 
opening my ’chute. At my present 
speed, either the silk or I would be 
torn apart. Objects on the ground 
were mushrooming, expanding rap- 
idly as I hurtled toward them. Hard- 
ly 500 feet in the air, I jerked the 
rip cord. Even then, the terrific 
speed split the parachute along two 
seams. I remember seeing blue sky 
through the rents just as we struck. 
Then I went out like a dunked 
match. When I came to, I was dan- 
gling in the harness with my feet six 
inches from the ground. We had 
landed in a clump of saplings which g' 
bent over, cushioning my fall. All 1) 
around me, pieces of silver-colored T 
wing, about the size of my hand, ir 
were floating down like giant snow- | u 
flakes on a windless winter day. tl 
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The author examining a Seversky am- 
phibian. Government contracts now re- 
quire that all planes to be purchased 
for the Army and Navy be given a two- 
mile dive test to make sure that the 
wings will withstand a maximum strain 





FAMOUS TEST PILOT TELLS HOW 
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Later on, engineers gathered to- 


gether the fragments, scattered 
over an area of two square miles. 
They pieced them together, search- 
ing for the defects which had caused 
the ship to break up in the air. By 
that time, however, I was 500 miles 
away, pushing another plane up into 
thin air for the screeching two-mile 
power dive which would show the 
stuff of which it was made. 

During the last half dozen years, 
that has been my job. I am a free- 
lance test pilot—an engineer with 
the sky for a laboratory. A course 
in engineering at the University of 
Illinois, training at the Army flying 
school at Kelly Field, Tex., three 
years with the First Pursuit Group 
at Selfridge Field, Mich., and several 
years as a racing pilot, gave me the 
background needed for the work. 

Altogether, I have tested more than 
sixty new designs—$5,000,000 worth 
of airplanes. They ranged from sky 
cars to 10,000-pound diving bomb- 
ers. Three hundred times, I have 
come down out of the sky on the 
greatest thrill ride in the world, that 
sheer, 11,000-foot plunge required for 
the tests of Army and Navy planes. 

In 1930, this requirement was 
placed in contracts by the Govern- 
ment and the profession of diving 
test pilot was born. Dangerous? Of 
course it is dangerous. The average 
pilot lasts two and a half years. 
When I go up, in addition to the fee 
of from $1,500 to $5,000 which I re- 
ceive for testing a new design, I get 
a $10,000 life-insurance policy which 
covers me while I am in the air. The 
premium looks like a small fortune, 
and they tell me that fifty insurance 
companies split up the policy so no 
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one concern carries all the risk. 
But, only by actual tests in the sky 
can the flaws in a new design be 
found and remedied. The test pilot’s 
job is to take chances to bring great- 
er safety. There are only half a 
dozen diving pilots in the country. 
Not one is a dare-devil show-off. All 
are on the cool, careful, and calcu- 
lating side, planning out every pos- 
sible move in an emergency. 
Probably the best way of explain- 
ing how we dive-test a ship is to 
take you along on one of the thrill 
rides, giving a “round-by-round” ac- 
count of the successive steps. It 
usually takes twenty flights to test 
a new design, including six two-mile 
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Maneuvers involved in a dive 
test. The critical moment comes 


Kix when the flyer pulls his ship 
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Strapped to the pilot's leg, this memorandum pad with built-in 
clock aids him in noting the many significant instrument readings 


to finish the dives in a fighting plane 
on the same afternoon. When I was 
ready to pull out of the plunge at the 
end of two miles, I couldn’t find the 
accelerometer, the instrument that 
shows the number of G’s, or times 
gravity, centrifugal force pulls down 
on the plane as it levels off. It had 
been high on the instrument panel in 
the bomber. In the fighter, it was low 
and to the left. When I finally located 
it, I had plunged an extra mile and a 
half, making the total three and a half 
miles straight down! 

In preparation for a dive test, I put 
on a special metal-sheathed crash hel- 
met and don a parachute which is less 
than one year old. To keep my ear- 
drums from being broken by the noise 
during the plunge, I place ordi- 
nary ten-cent-store powder 
puffs under the ear flaps of 
the crash helmet and stuff cot- 
ton batting in my ears. I al- 
ways pull the safety belt as 
tight as it will go, anchoring 
myself in the seat. And I lower 
the seat to the floor. Then, if 
the ship goes to pieces in the 
air, flying debris is more like- 
ly to go over my head. The 
greatest danger is that the 
wings may fold over the cock- 
pit, pinning the pilot in. I fig- 
ure that a flyer has two 
chances in three of getting out 
when a ship breaks up in a 
dive. Four times I have hit the 
silk and come home by way 
of the parachute. 
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Powder puffs under the ear flaps of the helmet 
keep the eardrums from being broken by noise 


The last time was 
at the Navy testing 
field at Dahlgren, 
Va. At 18,000 feet, I 
stalled a Grumman 
fighter and dropped 
it off in a spin. At 
the end of ten revo- 
lutions, I tried to 
pull her out. She 
wouldn’t come. Now- 
adays we carry small 
“spin ’chutes” at the 
tails of ships we 
test. About four feet 
across, their sudden 
drag snaps the plane 
out of the spin. Then 
they are cut loose 
and the pilot flies 
home. But the Grum- 
man had no spin 
’chute. I tried every 
trick I knew. I even 
unbuckled my safe- 
ty belt and stood 
up, leaning far for- 
ward in the cockpit. 
Sometimes the 
change in pressure 
and balance will 
bring the ship out. 
But the Grumman 
spun right on. 

At 2,000 feet, I 
dived over the side. 
The ship was falling 
at about sixty miles 
an hour; I was drop- 
ping at twice that 
speed. But I didn’t 
dare open my ’chute 
because the spinning plane was direct- 
ly overhead. I was down to 400 feet 
before I jerked the rip cord and then 
the plane missed me by less than 
twenty feet. The next day, I saw 
movies of the whole thing. Watching 
them was harder than actually mak- 
ing the jump! 

The last thing I do before taking off 
is to strap a record pad with an at- 
tached clock to my right leg. I have 
pencils stowed away in various parts 
of the cockpit. If I lose one in the air, 
I can grab another. On the way up, I 
study air conditions. I always come out 
of the dive high enough to avoid bumpy 
air, usually around 10,000 feet. This 
means starting at about 25,000 feet. It 
is always wintry cold up there. But I 
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have to sit and take it. If I wore 
enough clothes to keep me warm, it 
would take a derrick to get me out if 
I had to jump. 

At the peak of the climb, I circle, 
banking to the left, until I am in posi- 
tion over some prominent object on the 
ground. At Dahlgren, I line my wings 
up with the Potomac River. When I 
am working at a flying field on Long 
Island, the Pinelawn Cemetery, at 
Farmingdale, is usually my target. My 
last circle is made to the right. That is 
a signal to the ground observers that 
I am coming down. At the start of 
the dive, I roll the ship over on its back. 

Once I did that and shot downward 
almost out of the cockpit. The plane I 
was testing was designed for use on an 
aircraft carrier. The seat slid on four 
rods so the pilot could raise it and see 
on all sides when coming down on the 
deck of the vessel. The pins had worked 
loose, and when I rolled over the seat 
slid along the rods. I pulled the ship 
around in a fast half loop. It drove the 
seat down with a jolt that nearly 
knocked my teeth out. 

When I have the ship on its back, 
all I have to do is drop the nose and— 
look out below, here we come! 

The plunge begins at about 160 miles 
an hour. At the end of 1,000 feet, we 
are streaking at 275; at the end of 
2,000 feet, 380. Shortly after the dive 
begins, I slam the throttle shut to keep 
the engine from tearing itself to pieces. 
A heavy rubber band on the lever pre- 
vents it from creeping ahead during 
the dive. 

The altimeter hand is racing back- 
ward; the air-speed needle rushing 
ahead. The wind raps and hammers 
along the fuselage, screams through 
the struts. Your speed builds up—400 

. - 450 . . . 500 miles an hour. It’s 
like riding a meteor through the sky. 
The howl of the streaking propeller, 
strangely enough, is louder miles away 
on the ground than it is a few feet 
away in the cabin. The reason is that 
the blades direct the sound away from 
the airplane. Another surprising thing 
is the lack of a sensation of great 
speed. You are so far away from the 
ground that there are no near objects 
with which to gauge your pace. 

I always brace my left hand against 
the instrument panel, so I won’t be 
thrown forward, and jam the elbow of 
my right arm (Continued on page 102) 





A heavy rubber band holds the throttle shut so that 
the engine will not tear itself to pieces in a dive 
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ANGLO-SAXONS are all at least thirtieth 


cousins. 


WOOD can be ignited by steam in Alas- | 
ka’s “Valley of Ten Thousand Smokes.” The | 
steam, rushing from holes in the valley, has 
a temperature as high as 1,000 degrees 
Fahrenheit. 


| ONLY TRIED 
TO LIGHT A , >~ O04 
CIGARETTE : e 








SEVENTY THOUSAND mice were killed 
in one day in a single farmyard during a 
rodent plague in Australia in 1917. 


HUMAN bones are fifty percent water. 


BLUE wrapping paper on laundry helps 
keep linen from turning yellow. 


HUMAN hearts begin beating four months 
before birth. 


MOON rainbows sometimes occur at night. 


HOW COULD IT 
4) BE Any OTHER 
e TIME 7 





BASEBALLS, hit by big-league batters, re- 
ceive as great an impact as they would in 
striking a pavement after dropping 555 feet 
from the top of the Washington Monument. 


TOMATOES will keep fresh twice as long 
if the stem scar is covered with wax. 


DUCKBILL PLATYPUSES, in Australia, are 
the only poisonous mammals known. 





COBRAS are the most intelligent reptiles. 


COBRA, B.A, LLD, 
PDQ, SOS ETC. 
THAT ME! 








NAPOLEON'S surgeons thought the for- 
mation of pus was a necessary step in the 
healing of a wound. 











LUMINOUS chalk, glowing green in the 
dark, is now made for speakers who wish 
to write on blackboards during lantern- 
slide lectures. 
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ITTED out as a human instrument panel, 
James Williams, a French aviator, recently 
established a new world’s record for parachute 
jumping by bailing out of a plane at an altitude 
of over 35,000 feet and hurtling down in a free 
fall until he was 650 feet from the ground. In 
addition to oxygen apparatus and twin para- 
chutes, Williams carried a wrist watch, alti- 
meter, barograph, and other instruments. 





Big Valves Tap 
Aqueduct Line 


MADE of cast steel and 
operated by hydraulic cyl- 
inders, plugs for outlet valves 
at pumping stations along 
the route of the Colorado 
River Aqueduct are large 
enough to permit a man to 
enter them. The hole through 
each plug is fifty inches in 
diameter. Fifteen of the 
plugs, each of which permits 
the passage of 90,000 gal- 
lons of water a minute when 
fully opened, are being in- 
stalled at various points 
along the aqueduct. Heavy 
gears will be installed to 


Airman Breaks ‘Chute Record 


mm 






Left, James Williams 
entering plane. Below, 
note instruments for 
charting his descent 





Dog Is Donor 
for Blood 
Transfusions 


BLOOD transfu- 
sions for dogs are 
now being given reg- 
ularly at a New York 
City animal hospital. 
Because most dogs’ 
blood is of the same 
type, one canine do- 
nor is a “resident 
member” of the hos- 
pital staff, ready at 
all times to give a 
supply of blood to 
sick or injured dogs 
that are brought to 
the hospital for care. 





turn the valves on and off. This giant cast-steel valve plug is big enough to house man 
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Midget Wind Tunnel Tests 
Earphones for Aviators 


TO TEST the efficiency of earphones built into avi- 
ators’ helmets, a European laboratory employs a 
midget wind tunnel and sound-reproducing equip- 
ment to simulate conditions in the cockpit of a plane 
in flight. Donning goggles and the helmet to be 
tested, a laboratory worker steps into the air stream 
that represents the wind rushing past fuselage and 
wing surfaces of an airplane. Engine noise is pro- 
duced by recordings played through an amplifying 
system. The clarity and volume of signals coming 
through the earphones are then noted. 
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Cable-Throwing Gun Speeds 


Photo Trimmer Is Self-Sharpening 


A NEW device for trim- 
ming photographs, card- 
board, textiles, and other 
materials automatically 
keeps itself sharp. The 
trimmer employs two cut- 
ting blades, which, by 
means of a special hinge- 
and-spring mounting, rub 
against each other with a 
honing action each time 
the trimmer is used. A 
celluloid ruler on the trim- 
ming board permits accu- 
rate gauging of each cut. 





Army Field Telephone 


TELEPHONE or telegraph cable is shot 
out of a new cable-laying gun recently 
tested by the Royal Corps of Signals of 
the British Army. To obviate hand 
throwing, the apparatus hurls the cable 
over walls, ditches, and other obstruc- 
tions when a communications line is be- 
ing strung. Mounted on a truck body, 
the unit is said to reel out cable at the 
rate of twenty miles an hour. 


Canned Roller Skates 
Gather No Dust 


ROLLER SKATES 
packed in air-tight 
cans are now avail- 
able. The contain- 
er, made of card- 
board.and sheet 
metal, is designed 
toprotect theskates 
from dust and rust 
while on the deal- 
er’s shelves and, 
after purchase, 
when not in use. 


Trimmer in use. The blades hone each other 


Guide Rails Give Blind Bowlers Aim 


GUIDE RAILS set up along the alleys now enable the blind to bowl. 
Sensing the direction by sliding a hand along the rail parallel to 
the alley, the bowler releases the ball when the rail begins to bend 
away from a straight line, as shown in the picture below. 





Sliding her hand along the rail, this blind bowler sends a ball down the alley 
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Amateur Plant Magician 


RAISES DWARF TREES IN FLOWERPOT FOREST 


OSE bushes whose buds are no bigger than pin- 
heads! “Giant” Douglas fir trees whose topmost 
branches are scarcely eight inches high! Vener- 
able oaks and pines whose acorns and cones must 

be seen with the aid of a magnifying glass to be appreciated! 
These and many other varieties of strange dwarf trees, bushes, 
and shrubs make up an amazing flowerpot forest grown by James 
F. Craven, of Glendale, Calif. Using a secret treatment of his 
own devising, Craven has created an entirely new type of plant 
that has all the essential characteristics of the original species 
—except size. 

Craven took up his novel hobby after reading that the Japanese 
stunt the growth of plants by a delicate surgical operation on the 
young taproots. Since the Japanese process was.a secret, he be- 
gan experimenting for himself. His efforts yielded what he 
believes to be a new stunting process in which the seeds of plants, 
instead of the taproots, are treated. With this process, he has 
grown a flourishing flowerpot garden of odd little dwarfed plants, 
some of which are pictured on this page. His tiny rose bushes 
reach a total height of only two inches at maturity, and bear 
fiery-red roses half the size of a dime. Fir and spruce trees, 
grown from treated seeds, are only a foot tall, though normal 
trees of the same age would tower 100 feet high. Midget shrubs 
and vines in his garden grow to a predetermined height and stop, 
although they bear diminutive flowers and fruit for many years. 

Some of Craven’s midget trees have yielded edible fruit at the 
age of only six months. Tiny oranges, 
for example, form within this time 
and have an excellent flavor. A full- 
grown pine, small enough to decorate 
a living-room table, has cones small- 
er than caraway seeds. At first 
glance, you would think ‘that his 
midget oaks were simply very young. 

But close inspection reveals gnarled, 
twisted trunks with rough, thick 
bark on their branches. 


At the right, Craven points to one of 
the tiny cones on a dwarf Douglas fir. 
Below, he is using a hand lens to ex- 
amine the blooms on some miniature 
water lilies in a dish-pan water garden 
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James F. Craven with some of the stunted 
plants he has produced by a new process 


This glass globe serves as a terrarium for tropical 
plants which need special warmth in order to thrive 
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Raiding a nest of the peregrine 
falcon, or duck hawk, for a young 
bird to be trained for hunting. 
Right, parent bird and its young 


























READY FOR WORK 


While being carried to 
the hunting place, the 
falcon wears the hood 
to make it easy to han- 
dle. The bird at the left 
also has leather jesses, 
or straps, on its legs, 
and is secured with the 
usual leash and swivel 











Hunters Use Winged Killers 
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in Revival of 


Ancient Sport of Falconry 


By LEWIS WAYNE WALKER 


animals with trained hawks, is coming back. To- 
day no less than 700 to 800 American enthusiasts 
follow this “sport of kings.” By patient and artful 
training, young or tamed falcons are taught to fly to 
and from the master’s hand; to pounce upon an arti- 
ficial lure or a live bird, while tethered with a long 
line; and finally, in free flight, to pursue game birds 
sighted or flushed by the hunter. Having gained the 
advantage of superior altitude, the falcon plummets 
downward upon its prey like a plane in 

oe aS a power dive. If it does not miss, the 
oe terrific impact of its talons instantly dis- 


Fr esimais wi the ancient art of hunting birds and 


patches the quarry in mid-air. 
A skillful maneuver such as 
a side slip often saves the in- 
tended victim, however, mak- 
ing the encounter as thrilling 
to watch as a combat be- 
tween war planes. Some of 
the details of training hawks 
and using them in hunting 
are illustrated in the photo- 
graphs on these pages. 


HOW THE "LURE" IS USED 


In the two views ‘below, a feather- 
covered weight with food attached 
is being thrown into the air to 
recall the falcon from a distance 
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ON THE QUARRY 


This young bird has 
decapitated its prey 
with a blow from its 
closed fists in flight 






THIS IS "CASTING OFF" 


In hunting crows, ravens, or 
jays, it is customary to sight 
the quarry first and then re- 
lease the falcon. For pheasants, 
the hawk hovers, ready to strike 












YOUNG HAWKS IN TRAINING 


: ' The two immature falcons below are 

being taught to perch on the hunter's 
closed fist, in preparation for "'fly- 
ing to glove," or making swift darts 
after game and returning to the hand 












RETRIEVING IN AIR 


After striking his prey high 
aloft, this falcon made a quick 
circle, seized the dead bird, 
and glided gently to earth. A 
kill in the air is always instan- 
taneous—no wounded birds 





LANDING ON THE GLOVE 


Coming back to the glove, the falcon 
sometimes tries to knock down the 
food on the lure. This is cured by 
lifting the glove at the moment of 
impact, as shown in this photograph 
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Mud-PieModels Show Students 
How Nature's Forces Work 


LOODS, rainstorms, volcanic eruptions, and other natural 

disturbances are reproduced in miniature on a long table in 
the physiography laboratory of Franklin K. Lane High School, 
New York City. Using a vacuum-cleaner fan to imitate wind, 
and running water directed through pipes and nozzles to play 
the part of rain, rivers, and ocean currents, students observe the 
effects of erosion and other simulated weather phenomena on 
piles of sand and rock that represent mountains, valleys, and 
shore lines. Chemical explosions simulate volcanic eruptions. 


High-school physiography class seeing how 
water cuts itself a channel to form a river 


Broom-Type Lawn Rake 
Has Variable Spread 


TEETH of a new broom rake for 
lawns can be adjusted to a spread of 
from eleven to twenty inches. As illus- 
trated above, stiffmess and spread of 
the lawn broom are changed by loosen- 
ing a wing nut and sliding forward or 
backward the curved metal strip that 
supports the teeth. 
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Motor Vacuum Operates 
Car Turning Signals 


OPERATING on the same principle 
as vacuum-type automobile windshield 
wipers, an ingenious signal device in- 
vented by F. J. Zika and H. W. Ewert, 
of-Chicago, IIl., is installed behind a car 
dashboard. When a driver about to 
stop or turn presses a lever, the suction 
power of the motor forces one of two 
colored warning rods out through a 
hole in the right or left side of the car, 
as pictured at the right. At night, 
lights within the signal rods go on au- 
tomatically when they are extended. 


Letters being removed from folder and arranged as a title 


With a pile of sand for a moun- 
tain, and a water spray for rain, 
these students see erosion at work 


At the left, a vacuum-cleaner fan 
is being used to drive waves that 
eat away a miniature shore line 


How the signal system is installed and used 


Stick-on Letters 
Make Attractive 
Home-MovieTitles 


MADE of black sponge 
rubber backed with a 
special adhesive, stick- 
on letters and numerals 
now available to the 
home-movie fan make 
it easy to prepare film 
titles for photograph- 
ing. Neatly arranged 
in a booklike container, 
the letters will adhere 
to practically any sur- 
face, including glass. 
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Thimble for a Boiler 


NO LONGER than a man’s finger, one 
of the smallest steam engines ever con- 
structed was recently placed on exhibi- 
tion at a model show held in New York 
City. So tiny is the diminutive power 
plant that a common sewing thimble is 
large enough to serve it as a boiler. In 
the photograph. at the right, the Lilli- 
putian model is dwarfed by the hand of 
the person holding it. 


Tiny Steam Engine Uses 


British Pursuit Plane Betters 400-Mile-an-Hour Mark 





























Midget power plant dwarfed by human hands 


Radio Fort Helps Halt Foreign Propaganda 


THIRTY powerful radio receivers are 
housed in an underground listening post 
established by French authorities in an 
obsolete fortification near Paris to keep 
check on foreign radio propaganda. 
Listeners tune in on foreign propaganda 
programs, take stenographic notes of 


— French radio listen- 
ing post and, right, 
observers on the job 
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significant statements, and make pho- 
nograph recordings of radio talks by 
foreign statesmen for official use. 

















FLYING 327 miles in 
forty-eight minutes, a 
British aviator recent- 
ly piloted a new army 
pursuit plane to a 
land-plane speed rec- 
ord of almost 409 
miles an hour. The 
plane, aided by a fifty- 
mile-an-hour tail wind, 
flew by night at an al- 
titude of three miles 
from Edinburgh, Scot- 
land, to an airport 
near London. Although 
details of the ship’s 
construction are close- 
ly guarded by military 
authorities, the low- 
wing, one-place mon- 
oplane is known to be 
powered by an engine 
rated at 990 horse- 
power. Its metal wings 
and fuselage are cOv- 
ered with cloth. 




















Growth Rings in Teeth 
Write Body's History 


JUST as rings in wood reveal the age 
and growth of a tree, so microscopic 
rings in the teeth of men and animals 
reveal details of their physical history, 
according to evidence presented before 
the Chicago, Ill., Dental Society. Studies 
show that a new tooth ring is formed 
every four days, and that their color 
and thickness record the development 
of the individual. A display picturing 
tooth rings is shown above. 
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Novel Projector Shows How 
Metals Are Plated 


A MAGNIFIED view of metals in the process of being 
electroplated is thrown on a screen by a novel pro- 
jection apparatus just invented by William N. Phil- 
lips, of Detroit, Mich. A tiny tank containing a 
chemical plating solution and equipped with positive 
and negative electrodes wired to a battery is placed 
before a series of magnifying lenses. Beams from a 
high-power lamp throw the image of the electroplat- 
ing process on the screen, revealing how the metal 
plating builds up on the negative terminal while the 


anode, or positive terminal 
dissolves. The projection ma- 
chine is expected to be es- 
pecially valuable in research 
work for producing nickel- 
plating of high durability 
and corrosion resistance. 


Dolls Replace Drawings in Film Cartoon 


A scene from an animated-cartoon film of new type in which dolls replace drawings. 
Inset shows George Pal, Hungarian photographer who developed the process, with 





one of his characters. At left, the leading lady is seen registering a mood of coyness 


HOUSANDS of carved wooden 

dolls give a three-dimensional ef- 
fect to a new type of animated-car- 
toon film developed by George Pal, 
Hungarian photographic expert. In- 
stead of using pictures drawn and 
photographed in sequence to provide 
movement, the new _ cartoon-film 























technique employs numerous doll fig- 
ures carved and painted to represent 
the various movements and facial ex- 
pressions of a single cartoon charac- 
ter. As many as thirty different 
carvings of one figure may be photo- 
graphed in sequence for one simple 
change in a facial expression. 


Oil Spray Flushes 
Automobile Gears 


DESIGNED to clean out the differ- 
ential and transmission gears of 
an automobile, a new service-sta- 
tion accessory flushes away dirty 
lubricants with a powerful spray 
of oil under high air pressure. The 
device is suspended from the rear- 
axle housing, as shown below. 








William N. Phillips with his apparatus 
for studying the electroplating process. Gear-flushing device attached to the 
Above, an interior view of the machine rear axle of a car on a greasing rack 
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Novel Display Reveals 
Mysteries of Light 


How light rays behave when scientifi- 
cally controlled is graphically demon- 
strated by an ingenious display set up 
in the General Electric Institute at 
Cleveland, Ohio. When rays from a 
light source are projected across a ver- 
tical board, lenses, prisms, and reflec- 
tors placed in their path break them up 
into a dazzling pattern, as seen above. 


Apparatus for Home Use Exercises the Eyes 


DEFECTIVE sight can be improved by 
periodic exercise of the eyes, accord- 
ing to the British inventor of a group 
of novel eye-training instruments de- 
signed for home use. One of these con- 
sists of a long metal rod having vertical 
supports, topped by small globes, spaced 
at various intervals along its length. 












































These eye-training instru- 
ments are for home use 


A specially shaped rest enables the user 
to support one end of the rod against 
his chin, while he trains his eyes on each 
of the globes in turn to exercise the 
muscles controlling focusing action. An- 
other odd instrument has a graduated 
rod supported on a horizontal line by an 
adjustable table stand. <A _ saucerlike 
disk, which can be fastened at 
any point along the length of 
the horizontal rod, is rotated 
while the user, facing the 
center of the disk, keeps the 
eyes focused on a dot on the 
rim. This, it is said, trains 
the eyes to see clearly in all 
directions, and shows at 
which angles of vision the 
sight is defective. 





ROARING along the ground at 
speeds above 300 miles an hour, an 
odd streamline racing car proposed 
by Jean Lacaine, a French experi- 
menter, would be fitted with two 
bodies joined together by wing- 
shaped stabilizers. Wind-tunnel ex- 
periments with a model of the 
















DRIVER 


Wind-tunnel tests indicate that a 
racing car designed as above can 
j match the speed of an ordinary 
car of four times its horsepower 









New High-Speed Racing Car Has Twin Hulls 


proposed car indicate that the ‘“cata- 
maran” shape provides the maximum 
amount of motor space for the mini- 
mum air resistance, while the stabiliz- 
ing cross-pieces force the machine to 
cling to the ground at high speeds. The 
new racer, it is said, would require only 
two 350-horsepower motors to match 
the present world record set by a car 
equipped with a 2,800-horsepower engine. 


FINS SERVE AS 
RADIATORS FOR MOTORS 


PRESSURE OF AIR 
AGAINST AIRFOIL-TYPE 
Rim CONNECTING MEMBERS 
HOLDS CAR 
Mm ON ROAD 






Bike Lamp Throws 
Beams Three Ways 


POWERED by a dynamo operated 
by the front wheel, a bicycle lamp 
now available is fitted with two re- 
flecting lenses that throw light out 
toward the sides. Clamped to the 
vertical rod supporting the handle- 
bars, the lamp projects a strong 
beam directly ahead, while refiec- 
tors mounted on brackets attached 
to the side of the lamp housing pick 
up and throw smaller beams to il- 
luminate the shoulders of the road 
on either side, as shown above. 
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New Helicopter 
Flies Indoors in 
Demonstration 


TAKING off from the floor 
straight upward, a new German 
helicopter recently gave an amaz- 
ing indoor demonstration flight in 
a large assembly hall in Berlin. 
Piloted by Hanna Reitsch, fore- 
most German woman flyer, the 
machine flew both backward and 
forward, hovered motionless over 
one spot for minutes at a time, 
and then made a slow vertical 
descent to the exact spot where it 
took off. The wingless helicopter, 
capable of attaining a forward 
speed of seventy-four miles an 
hour, has two motor-driven rotors 
that whirl horizontally at the ends 
of outrigger supports. Aeronauti- 
cal experts believe that the new 
machine overcomes what has been 
the main weakness of previous 
helicopters—defective control of 
the craft in flight. Further experi- 
ments will be conducted in an ef- 
fort to increase its speed. 


5 ES 


Model “Home, Sweet Home” Has Sugar-CubeWalls 


Bobby Stevens, California high-school student, with his scale-model home 


MORE than 5,000 
sugar cubes, each 
shaped with a pen- 
knife and then sand- 
papered, went into 
the wall construction 
of a_ scale - model 
dwelling just com- 
pleted by Bobby 
Stevens, San Jose, 
Calif., high - school 
student. The “Home, 
Sweet Home’”’ is 
complete in every de- 
tail, including land- 
scaping and tiny Ve- 
netian window blinds 
made out of minute 
strips of balsa wood 
taped together. 


Hanna Reitsch, German woman flyer, piloting the helicopter inside a large assembly hall in Berlin 


Storage-Battery Terminal 


MADE of a corrosion-resisting 
alloy, a novel terminal just mar- 
keted is handy for attaching wires 
to a storage-battery post. When 
the unit is pressed over the post, 
wires are attached as shown. 


Midget Rubber-Tread Tractor Hits Thirty-Mile Speed 


STEEL cables covered This speedy, powerful little tractor operates 
with a rubber tread easily in sand, swamps, or on the open highway 


form the running sur- 
face of a midget high- 
speed endless - tread 
tractor now being man- 
ufactured for farm and 
industrial use. Equipped 
with a water-tight hull 
that enables it to ford 
streams and negotiate 
swamps, the tractor can 
attain speeds of more 
than thirty miles an 
hour. Its soft treads, 
harmless to concrete 
or asphalt pavement, 
allow it to travel over 
hard-surfaced roads as 
well as rough terrain... 7 
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Top, a nurse turns dials governing, heat 
and humidity for the premature child in- 
side. Right, the lid raised at mealtime 





Photograph Book 
Holds Large 
Number of Prints 


TWENTY-FOUR prints can 
be filed on a single page 
of a novel photograph book 
just introduced. Available 
in sizes to accommodate 
amateur snapshots of any 
dimension, the holder has 
specially designed gummed 
hinges to which pictures 
or negatives are attached 
in the overlapping man- 
ner indicated at the right. 
A flip of the finger exposes 
any desired print to view. 


JUNE, 1938 


A flick of the finger exposes the desired picture to view 


e 4l ‘i e 
Device Mothers Premature Babies 


REMATURE babies are cared for by an electrically op- 
erated “iron mother” recently perfected. Immediately 


Miniature Goal 
for Basketball 
Fits Door Top 


Boys can practice bas- 
ketball in their own homes 
with the use of an ingen- 
ious basket now on the 
market. Easily attached 
to the top of a door, the 
hoop is fitted with a sig- 
nal bell that rings when- 
ever a goal is made. An 
undersized basketball six 
inches in diameter is in- 
cluded in the complete out- 
fit, which is intended for 
entertainment in the boy’s 
den or game room. 





after birth, the tiny infant is placed in a crib set into the 
top of the unit’s steel cabinet, and the metal cover is closed. 
A water reservoir, air purifier, special thermostat-controlled 
heating lamps, and other automatic apparatus housed in the 
cabinet’s base create and maintain the exact air tempera- 
ture and humidity necessary for the growth and well-being 
of the new-born infant. Control levers enable doctors and 
nurses to obtain the particular interior atmosphere desired. 


Filling the reservoir 
which, by means of a 
heated wick, regulates 
the cabinet's humidity 





How the compass 
is mounted. In- 
set shows dial 


Handy Bicycle Compass 
Mounts on Handlebars 


SUPPORTED by a rod attached to the 
center of the handlebars, a novel com- 
pass is a new accessory available to 
cyclists. Encased in a streamline hous- 
ing that resembles a miniature auto- 
mobile headlight, the instrument has a 
dial that pivots on a sapphire bearing. 
Case and stem of the compass have a 
chromium finish. The bicycle compass 
is-shown in-use in the photograph re- 
produced above. 
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BILLIARDS 
by WIRE 


College Teams Now Compete in 
Novel Telegraphic Tournaments 


town matches in the course 
of a season. 

All efforts to organize bil- 
liards along the same lines as 
other college sports were un- 
successful until Charles Peter- 
son, famous trick-shot wizard, 
originated the ingenious sys- 
tem of telegraphic matches 
by which college champion- 
ships now are decided. For 
years, Peterson waged a one- 
man campaign to establish 


football game. But billiards could 
not keep pace with the rapidly in- 
creasing popularity of other col- 
lege sports. Nearly always, the 
strong incentive of ‘competition 
with other teams was absent—not 
because undergraduate billiards 
players were not anxious to meet 
teams from other schools, but be- 
cause the lack of large gate 
receipts made it financially im- 
possible for a college billiards 
team to play a number of out-of- 





Charles Peterson, world-famous trick-shot billiards wizard, 
who devised the new plan for playing the game by wire 


By 
ARTHUR GRAHAME 


LAYING separately in 
cities and towns scattered 
throughout the East and 
Middle West, teams repre- 

senting many leading American 
colleges recently competed in 
the 1938 intercollegiate billiards 
tournament. During the entire 
competition, members of one 
team did not see their opponents 
on other teams. As the ivory 
balls rolled and spun on the 
green tables, clicking telegraph 
instruments carried the scores 
of individual teams to the di- 
rector of the tournament. When 
all scores were in, the director 
wired the team standings back 
to the competing colleges. 
Billiards is an old game in our 
colleges. Harvard beat Yale in 
the first intercollegiate billiards 
match in 1860—nine years be- 
fore Princeton and Rutgers 
played the first intercollegiate 
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This “break shot" 

opens a game of 
caroms billiards. At 
the beginning, the 
two object balls must 
be placed on the 
“spots” marked on 
the table, and the cue 
ball must be placed 
within six inches of 
the white one, as 
shown below. Using 
a "bridge" six inches 
long with the cue 
held level, and strok- 
ing the cue ball half- 
way above its cen- 
ter, the player aims to hit the red ball half 
right. If the shot is made correctly the cue 
ball, after striking the red ball, will rebound 
from the end and side cushions and strike the 
white object ball. The red ball will rebound 
from end and side cushions to stop near-by 





This is a “kiss,” 

another funda- 
mental billiards shot. 
A six-inch bridge is 
used, with the cue 
held level, and the 
ball is stroked a lit- 
tle above its center 
to hit the object ball 
half right. After it 
"kisses" the white ob- 
ject ball, the cue ball 
caroms off it and hits 
the red ball. At the 
completion of this 
shot, all three balls 
will be in the square 
at the corner of the 
table, indicated by 
the circle—in good 
position to let the 
player click off sev- 
eral additional shots 


























HERE ARE SOME SAMPLES OF THE 


This may be played ei- 

ther as a one-cushion or 
as a two-cushion shot. Hold- 
ing a level cue with a six- 
inch bridge, the player 
strokes the cue ball moder- 
ately hard halfway below 
and slightly to the right of 
its center. He aims to hit 
the white object ball one- 
fifth right. After striking the 
white object ball, the cue 
ball caroms to the side cush- 
ion. If played as a one- 
cushion shot, the cue ball 
rebounds from the cushion 
directly to the red ball. If 
played as a two-cushion 
shot, the cue ball rebounds 
from the side cushion to the 
end cushion and then to the 
red ball. The white ball re- 
bounds from the ether end 
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the most scientific of all ball games as 
a recognized campus sport. He traveled 
all over the country, giving lectures and 
demonstrations before crowds of intent 
young men who found a study of the 
angles of incidence and reflection much 
more engrossing on a green baize table 
than it had ever been on a classroom 
blackboard. 

Six years ago, Peterson’s efforts bore 
fruit when he induced the Association 
of College Unions, with sixty-four mem- 
ber colleges, to conduct intercollegiate 
championship tournaments for teams of 
five men each. As it obviously would be 
impracticable for the various schools 
to send their teams to a central point to 
play, he hit on the idea of using “key 
shots” as the basis of telegraphic com- 
petition. 

Three billiards games are played in 
the colleges—straight-rail, three-cush- 
ion, and pocket billiards. Straight-rail 
billiards is the ancestor from which 
have descended all the billiards games 
that are played on a table without pock- 
ets, and in which the player’s object is 
to make his ball, called the “cue ball,” 
strike two other balls called “object 
balls.” In all types of billiards, a shot 
in which the cue ball is made to glance 
off one object ball and strike another, 


“KEY SHOTS” USED IN 





A West Point cadet trying one of the “key shots” on a table marked for telegraphic play 


is described technically as a “carom.” 

By about a half century ago, expert 
billiards players had developed the 
ability to make long “runs,” or se- 
quences of successful shots, by “nurs- 
ing”’ the balls along the cushions. The 
climax came in 1890, when Jake Schae- 


INTERCOLLEGIATE CONTESTS 


fer, Sr., made an unfinished run of 3,000. 
Such playing as this made the game 
boresome to spectators. To enliven it 
and increase attendance at professional 
matches, the “balk-line’” game was in- 
vented. Chalk lines were drawn on the 
table parallel to the rails; when the two 
object balls were in 
the same ‘‘balk 
space” between one 
of these lines and the 





4 A comparatively 
simple key shot 
in three-cushion bil- 
liards. Using a seven- 
inch bridge, the play- 
er strokes the cue 
ball moderately hard, 
very slightly to the 
left of its center, aim- 
ing to hit the white 
object ball one-third 
right. After striking 
the white object ball, 
the cue ball rebounds 
off three cushions in 
turn before it com- 
pletes the shot by 
striking the red ball. 
A fairly easy shot 
like this makes good 
practice for players 
starting in at t 

three-cushion game 


Here's a three- 

cushion billiards 
shot in which the cue 
ball strikes all four 
cushions. Holding his 
cue level with a six- 
inch bridge, the play- 
er strokes the cue ball 
with moderate force 
a little above its cen- 
ter, aiming to hit the 
white object ball one- 
fifth left. After it 
strikes the white ob- 
ject ball, the cue ball 
goes around the ta- 
ble, striking each of 
the four cushions be- 
fore finally striking 
the red ball to com- 
plete the shot. A 
spectacular shot, and 
not too hard to make 


6 A common pock- 
et-billiards set- 
up. This is played with 
a six-inch bridge and 
a level cue, stroking 
the cue ball moder- 
ately hard halfway 
above its center and 
aiming to hit the ob- 
ject ball one-eighth 
right. As the object 
ball is driven into the 
corner pocket, the 
cue ball goes to the 
side cushion and re- 
bounds into the pack 
in such a way as to 
provide good posi- 
tion for a following 
shot. In pocket bil- 
liards, good playing 
requires careful 
planning of position 
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7 This two-part key shot illustrates 
the importance of playing for po- 
sition in pocket billiards. In the ini- 
tial shot (a) the player uses a bridge 
of seven inches, holds the cue level, 
and strokes the ball moderately hard 
halfway below the center, aiming to 
hit the object ball full. The object 
ball is driven into the corner pocket 
and the cue ball rebounds from the 
side cushion into position for the sec- 
ond shot. Here (b) a six-inch bridge is 
employed, the cue held level, and the 
cue ball stroked moderately at its 
center to hit the object ball a quarter 
left. The object ball is driven into 
the side pocket, while the cue ball 
goes to the cushion and rebounds into 
the pack for position for the next 
shot. The shot was designed by Peter- 
son as an object lesson for pocket- 
billiards players in the fine art of 
“playing the next shot" in this game 








rail, the player had 
to drive at least one 
of them across a 
balk line in order to 
score. At first the 
balk lines were eight 
inches from the rails, 
but as the experts 
continued to make 
long runs, the dis- 
tance was gradually 
increased to eighteen 
inches. 

For championship 
play, the standard is 
now the ‘18.2” balk- 
line game, in which 
the balk lines are 
eighteen inches from 
the rails. The (Con- 
tinued on page 100) 
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Flies Indoors in 
Demonstration 


TAKING off from the floor 
straight upward, a new German 
heliconter recently rave an amaz- 


ing indoor demonstration flight in 





i ire ¢ ly hall in Berlin 
I t Har i Reit fore 
+ 
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. 
r I al 
} r ri rotor 
i Ya ne enaus 
rigger ipport Aeronauti 
i cperts bDel ve that the new 
machine ver mes What has been 
the main weakness of previous 
helicopters defective control of 





the craft in flight. Further experi 
ments will be conducted in an ef- 


fort to increase its speed. Hanna Reitsch, German woman flyer, piloting the helicopter inside a large assembly hall in Berlin 


Model’ ‘Home, SweetHome” as Sioyer: CubeWalls 


MORE than _ 5,000 
sugar cubes, each 
shaped with a pen- 
knife and then sand- 
papered, went into 
the wall construction 
otf a_ scale - model 
dwelling just com- 
pleted by Bobby 
Stevens, San Jose, 
Calif., high - school 
student. The “Home, ‘ 
Sweet Home” is Storage-Battery Terminal 
complete in every de- 
tail, including land- MADE of a corrosion-resisting 
scaping and tiny Ve-_ alloy, a novel terminal just mar- 
netian window blinds _ keted is handy for attaching wires 
made out of minute’ to a storage-battery post. When 
strips of balsa wood _ the unit is pressed over the post, 
Bobby Stevens, California high-school student, with his scale-model home taped together. wires are attached as shown. 


Midget Rubber-Tread Tractor Hits Thirty- Mile Speed 


STEEL cables covered This speedy, powerful little tractor operates 
with a rubber tread easily in sand, swamps, or on the open highway 


Werng, 


| ry 








form the running sur- 
face of a midget high- ha 
speed endless - tread 
tractor now being man- 
ufactured for farm and 
industrial use. Equipped 





with a water-tight hull ~ ) 
that enables it to ford ju 
streams and negotiate in 
swamps, the tractor can an 
attain speeds of more A] 
than thirty miles an P 
hour. Its soft treads, al 
harmless to concrete rT 
or asphalt pavement, ie 
allow it to travel over a fi 

te hr ‘ 


hard-surfaced roads as me 
well as rough terrain. 
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op, a nurse turns dials governing heat 
ymidity for the premature child in- 
side. Right, the lid raised at mealtime 








Basketball in the home. Bell rings at each score 





Photograph Book 
Holds Large 
Number of Prints 


NTY-FOUR prints can 

be i on a single page 
el photograph book 

just introduced. Available 
In es to accommodate 
an ur snapshots of any 
uM sion, the holder has 
pe ly designed gummed 
to which pictures 
itives are attached 
In overlapping man- 
I licated at the right. 
At f the finger exposes 
esired print to view. 


JUNE, 1938 
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REMATURE babies are cared for by an electrically op- 

erated “iron mother’ recently perfected. Immediately 
after birth, the tiny infant is placed in a crib set into the 
top of the unit’s steel cabinet, and the metal cover is closed. 
A water reservoir, air purifier, special thermostat-controlled 
heating lamps, and other automatic apparatus housed in the 
cabinet’s base create and maintain the exact air tempera- 
ture and humidity necessary for the growth and well-being 
»f the new-born infant. Control levers enable doctors and 
nurses to obtain the particular interior atmosphere desired. 









Filling the reservoir 
which, by means of a 
heated wick, regulates 
the cabinet's humidity 









How the compass 
is mounted. In- 
set shows dial 


Miniature Goal 
for Basketball 
Fits Door Top 


Boys can practice bas- 
ketball in their own homes 
with the use of an ingen- 
ious basket now on the 
market. Easily attached 
to the top of a door, the 
hoop is fitted with a sig- 
nal bell that rings when- 
ever a goal is made. An 
undersized basketball six 
inches in diameter is in- 
cluded in the complete out- 
fit, which is intended for 
entertainment in the boy’s 
den or game room. ¢ 


Handy Bicycle Compass 
Mounts on Handlebars 


SUPPORTED by a rod attached to the 
center of the handlebars, a novel com- 
pass is a new accessory available to 
cyclists. Encased in a streamline hous- 
ing that resembles a miniature auto- 
mobile headlight, the instrument has a 
dial that pivots on a sapphire bearing. 
Case and stem of the compass have a 
chromium finish. The bicycle compass 
is shown in use in the photograph re- 
produced above. 
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ARTHUR GRAHAME 


LAYING separately in 
cities and towns scattered 
throughout the East and 
Middle West, teams repre- 

senting many leading American 
colleges recently competed in 
the 1938 intercollegiate billiards 
tournament. During the entire 
competition, members of one 
team did not see their opponents 
on other teams. As the ivory 
balls rolled and spun on the 
green tables, clicking telegraph 
instruments carried the scores 
of individual teams to the di- 
rector of the tournament. When 
all scores were in, the director 
wired the team standings back 
to the competing colleges. 
Billiards is an old game in our 
colleges. Harvard beat Yale in 
the first intercollegiate billiards 
match in 1860—nine years be- 
fore Princeton and Rutgers 
played the first intercollegiate 















































































































































BILLIARDS 


by WIRE 


College Teams Now Compete in 
Novel Telegraphic Tournaments 


football game. But billiards could 
not keep pace with the rapidly in- 
creasing popularity of other col- 
lege sports. Nearly always, the 
strong incentive of competition 
with other teams was absent—not 
because undergraduate billiards 
players were not anxious to meet 
teams from other schools, but be- 
cause the lack of large gate 
receipts made it financially im- 
possible for a college billiards 
team to play a number of out-of- 





town matches in the course 
of a season. 

All efforts to organize bil- 
liards along the same lines as 
other college sports were un- 
successful until Charles Peter- 
son, famous trick-shot wizard, 
originated the ingenious sys- 
tem of telegraphic matches 
by which college champion- 
ships now are decided. For 
years, Peterson waged a one- 
man campaign to establish 


This “break shot" 

opens a game of 
caroms billiards. At 
the beginning, the 
two object balls must 
be placed on the 
“spots marked on 
the table, and the cue 
ball must be placed 
within six inches of 
the white one, as 
shown below. Using 
a bridge” six inches 
long with the cue 
held level, and strok- 
ing the cue ball half- 
way above its cen- 


ter, the player aims to hit the red ball half 
right. If the shot is made correctly the cue 
ball, after striking the red ball, will rebound 
from the end and side cushions and strike the 
white object ball. The red ball will rebound 


from end and side cushions to stop near-by 
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This is a “kiss,” 

another funda- 
mental billiards shot. 
A six-inch bridge is 
used, with the cue 
held level, and the 
ball is stroked a lit- 
tle above its center 
to hit the object ball 
half right. After it 
“kisses the white ob- 
ject ball, the cue ball 
caroms off it and hits 
the red ball. At the 
completion of this 
shot, all three balls 
will be in the square 
at the corner of the 
table, indicated by 
the circle—in good 
position to let the 
player click off sev- 
eral additional shots 






HERE ARE SOME SAMPLES OF THE 





3 This may be played ei- 
ther as a one-cushion or 
as a two-cushion shot. Hold- 
ing a level cue with a six- 
inch bridge, the player 
strokes the cue ball moder- 
ately hard halfway below 
and slightly to the right of 
its center. He aims to hit 
the white object ball one- 
fifth right. After striking the 
white object ball, the cue 
ball caroms to the side cush- 
ion. If played as a one- 
cushion shot, the cue ball 
rebounds from the cushion 
directly to the red ball. If 
played as a two-cushion 
shot, the cue ball rebounds 
from the side cushion to the 
end cushion and then to the 
red ball. The white ball re- 


bounds from the other end 
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the most scientific of all ball games as 
a recognized campus sport. He traveled 
al! over the country, giving lectures and 
demonstrations before crowds of intent 
young men who found a study of the 
angles of incidence and reflection much 
more engrossing on a green baize table 
than it had ever been on a classroom 
blackboard. 

Six years ago, Peterson’s efforts bore 
fruit when he induced the Association 
of College Unions, with sixty-four mem- 
ber colleges, to conduct intercollegiate 
championship tournaments for teams of 
five men each. As it obviously would be 
impracticable for the various schools 
to send their teams to a central point to 
play, he hit on the idea of using “key 
shots” as the basis of telegraphic com- 


pe t ition, 
Three billiards games are played in 
the colleges—straight-rail, three-cush- 


ion, and pocket billiards. Straight-rail 
billiards is the ancestor from which 
have descended all the billiards games 
that are played on a table without pock- 
ets, and in which the player’s object is 
to make his ball, called the “cue ball,” 
strike two other balls called ‘object 
balls.” In all types of billiards, a shot 
in which the cue ball is made to glance 
off one object ball and strike another, 


“KEY SHOTS” 


Here's a three- 


USED IN 











is described technically as a “carom.” 

By about a half century ago, expert 
billiards players had developed the 
ability to make long “runs,” or se- 
quences of successful shots, by ‘nurs- 
ing”’ the balls along the cushions. The 
climax came in 1890, when Jake Schae- 


INTERCOLLEGIATE CONTESTS 


fer, Sr., made an unfinished run of 3,000. 
Such playing as this made the game 
boresome to spectators. To enliven it 
and increase attendance at professional 
matches, the “balk-line’” game was in- 
vented. Chalk lines were drawn on the 
table parallel to the rails; when the two 
object balls were in 
the same ‘‘balk 
space” between one 
of these lines and the 
rail, the player had 





4 A comparatively 
imple key shot 
n three-cushion bil- 
iards. Using a seven- 
inch bridge, the play- 
er strokes the cue 
ball moderately hard, 

slightly to the 
left of its center, aim- 
ng to hit the white 
object ball one-third 
right. After striking 
the white object ball, 
the cue ball rebounds 
off three cushions in 
turn before it com- 
pletes the shot by 
striking the red ball. 
A fairly easy shot 


like this makes good 
practice for players 
starting in at the 
three-cushion game 





cushion billiards 
shot in which the cue 
ball strikes all four 
cushions. Holding his 
cue level with a six- 
inch bridge, the play- 
er strokes the cue ball 
with moderate force 
a little above its cen- 
ter, aiming to hit the 
white object ball one- 
fifth left. After it 
strikes the white ob- 
ject ball, the cue ball 
goes around the ta- 
ble, striking each of 
the four cushions be- 
fore finally striking 
the red ball to com- 
plete the shot. A 
spectacular shot, and 
not too hard to make 


6 A common pock- 7 This two-part key shot illustrates 


et-billiards set- 
up. This is prayed with 
a six-inch bridge and 
a level cue, stroking 
the cue ball moder- 
ately hard halfway 
above its center and 
aiming to hit the ob- 
ject ball one-eighth 
right. As the object 
ball is driven into the 
corner pocket, the 
cue ball goes to the 
side cushion and re- 
bounds into the pack 
in such a way as to 
provide good posi- 
tion for a following 
shot. In pocket bil- 
liards, good playing 
requires careful 
planning of position 


the importance of playing for po- 
sition in pocket billiards. In the ini- 
tial shot (a) the player uses a bridge 
of seven inches, holds the cue level, 
and strokes the ball moderately hard 
halfway below the center, aiming to 
hit the object ball full. The object 
ball is driven into the corner pocket 
and the cue ball rebounds from the 
side cushion into position for the sec- 
ond shot. Here (b) a six-inch bridge is 
employed, the cue held level, and the 
cue ball stroked moderately at its 
center to hit the object ball a quarter 
left. The object ball is driven into 
the side pocket, while the cue ball 
goes to the cushion and rebounds into 
the pack for position for the next 
shot. The shot was designed by Peter- 
son as an object lesson for pocket- 
billiards players in the fine art of 
“playing the next shot" in this game 


to drive at least one 
of them across a 
balk line in order to 
score. At first the 
balk lines were eight 
inches from the rails, 
but as the experts 
continued to make 
long runs, the dis- 
tance was gradually 
increased to eighteen 
inches. 

For championship 
play, the standard is 
now the “18.2” balk- 
line game, in which 
the balk lines are 
eighteen inches from 
the rails. The (Con- 
tinued on page 100) 
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PO PULA 


Can you separate the facts from the fiction in 
this entertaining quiz? Each of the numbered 
questions below has only one correct answer; 
all the others are red herrings. See whether 





A mushroom is a (a) legume (>) 
fungus (c) vertebrate (d/ mollusk 
(e) berry. 


7 Singapore figured recently in world 
news when (a) Hitler demanded its 
return to Germany (b)/) Great Britain 
opened a great naval base there (c) 
President Roosevelt claimed it for the 
United States. 


Woodwork sometimes is destructive- 

ly attacked by (a) grommets (b) 
trilobites (c) laccoliths (d) termites (e) 
kenotrons. 


Decorative sculptures on the prows 
of ancient ships are known as (a) 
deadheads (b) loggerheads (c) war 
heads (d) figureheads (e) thunderheads. 


You can liquefy air by (a) chilling it 


(b) heating it (c) passing electricity 
through it. 


6 A carpenter’s tool chest usually con- 

tains a (a) breech biock (b) wood- 
chuck (c) bit brace (d) fire drill (e) fo- 
cal plane. 


7 A pipe that leads water to a hy- 

draulic turbine is called a (a) head- 
stock (b) penstock (c) watered stock 
(d) alpenstock. 


8 If you are a philatelist, you (a) give 

away large sums of money (b/) col- 
lect stamps (c) carry on flirtations (d) 
bleed profusely from the _ slightest 
scratch. 


A commutator (a) makes daily trips 
between a city and a suburb (b) re- 
prieves a condemned criminal (c) turns 
base metals into gold (d) transmits 
electric current between moving and 
stationary parts of a dynamo or motor. 


58 


( 


you can pick out the true answer in each case, 
noting the letter corresponding to your choice. 
Then check your list against the one on page 
102 to see what kind of a showing you made 


CALL I1T ANYTHING , 


UT PICK THE RIGHT ONE! 


A measuring rod about three and 
a quarter feet long, graduated in 


10 


/ 100 equal divisions, is called a (a) radius 
rod (b) meter stick (c) wire gauge (d) 
slide rule (e) diatonic scale. 


1] “The Origin of Species’ is (a) a 

book on evolution by Charles Dar- 
win (b) a Rembrandt painting of prime- 
val monsters (c) a history of gold and 
silver coinage prepared by WPA work- 
ers under the supervision of the di- 


rector of the U.S. Mint. 

12 The place on the earth’s surface 
beneath which an _ earthquake 

starts is called its (a) penumbra (b) 

habitat (c) epicenter (d) perihelion. 


] 3 You would use a center punch for 

(a) knocking out an adversary in 
boxing (b) marking a piece of metal for 
machining operations (c) making holes 
in sheets of paper for a loose-leaf note 
book. 


] Pictures that show a “third di- 
mension,” or depth, are called (a) 
telescopic (b) soft-focus (c) panchro- 


matic (d) stereoscopic. 

15 If your car uses up too much oil, 
it may need new (a) benzene rings 

‘(b) vortex rings (c) piston rings (d) 

flying rings. 


] Stalactites (a) are heated to in- 
candescence by their plunge 


-through the earth’s atmosphere (b) 


build up coral islands in midocean (c) 
hang from the roofs of limestone caves. 
17 A symbol on a ship’s side showing 

how far the hull can be submerged 
without overloading is called the (a) 


Maginot line (b) bar sinister (c) sign 
of Capricorn (d) Plimsoll mark. 
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18 Human blood gets its red “color 

from a substance called (a) cochi- 
neal (b) hemoglobin (c) mandarin red 
(d) chlorophyll (e) gamboge. 


] Tribal insignia that Eskimos 
carve on poles are known as (1) 
totems (b) igloos (c) potlatches (1) 


kayaks. 

20 A flight maneuver in which a pilot 
makes a fast right-about turn by 

climbing, banking, and diving is called 

a (a) turnover (b) wingover (c) pop- 

over (d) hangover. 


2? Stromboli (a) proved that the 

earth revolves around the sun (bh) 
is the staple food of Mediterranean fish- 
ermen (c) ranks as one of the world’s 


most active volcanoes. 

ye Railroad trains employ (a) hy- 
draulic brakes (b) air brakes (c) 

coaster brakes (d) prony brakes. 

23 Cuneiform writing is (a) a kind 
of secret code used by war spies 

(b) a modern system of shorthand /(c) 

an ancient method of writing on clay 


with wedge-shaped characters (d) a 
nineteenth-century style of penmanship 


now seldom used. 

2A The first of several layers of paint 
is called the (a) redcoat (b) great- 

coat (c) turncoat (d) priming coat. 


2? You can truthfully assert that (a) 
thunderstorms turn milk sour (b) 
a drowning person always comes up 
three times (c) some snakes can roll 
downhill like hoops (d) fish and frogs 
have been known to rain from the sky 
(e) by wrapping newspapers around a 
chunk of ice before placing it in a non- 
mechanical refrigerator, thus making 
it last longer by slowing down its melt- 
ing rate, you can obtain the same 
cooling effect more economically. 
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Can you identify familiar trees by their 
leaves? Try your hand at labeling the 
ones illustrated above, whose names are 
scrambled below. Answers on page 102 


chestnut willow cedar 
tulip tree locust ash 
spruce sycamore maple 
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Un-Natural History cus maces 





THE MAN ON THE FLYING TRAPEZE HAD 
NOTHING ON SOME OF THE TREE FROGS 
OF BORNEO AND OTHER PARTS OF THE 
EAST INDIES, WHICH GLIDE FOR ASTOUNDING 
DISTANCES THROUGH THE AIR BY MEANS 
OF THE PARACHUTELIKE ACTION OF 

MEMBRANES BETWEEN THEIR LONG TOES? 


IRAGON FLIES ARE SO GREEDY 
HAT IF ONE IS PINNED AND 
NSUFFICIENTLY CHLOROFORMED, 
r WILL IGNORE THE PIN THROUGH 
S THORAX AND €AT FLIES 
FFERED TO IT—OR EVEN GNAW 
TS OWN BODY 7 










AA Ah hed, 
VA ws oy se a ‘ : 








SPEAK! 
Do you 
WANT 

YOUR ”) 
DINNER: 




















MANY OBSERVERS 
CLAIM THAT THE 
GIRAFFE 

NEVER UTTERS A 
SOUND, BECAUSE 
HE HAS NO VOCAL 
CORDS! OTHER 
AUTHORITIES A 
INSIST THAT THE : 
ANIMAL DOES HAVE WEAK, ATROPHIC VOCAL CORDS AND 
CAN PRODUCE A FEEBLE BLEAT, AUDIBLE AT CLOSE RANGE? 












































SOME SPECIMENS OF THE HORNED LIZARD, WHEN HANDLED, 
SQUIRT JETS OF BLOOD FROM THE CORNERS OF THEIR EYES THE 
STREAM SHOOTS OUT WITH SUCH FORCE AS TO CARRY FOR MORE THAN 
FOUR FEET, AND LASTS ABOUT A SECOND AND A HALF LZ 


CENTIPEDES 
NEVER HAVE 100 
LEGS Z THE 
CREATURES SO 
DESCRIBED ALWAYS 
HAVE AN UNEVEN 
NUMBER OF PAIRS 
OF LEGS. some HAVE BARE 


FORTY-NINE PAIRS BROOD 
AND SOME FIFTY- SPOT 
ONE PAIRS, BUT 


NONE HAVE FIFTY THOUGH YOU'D NEVER SUSPECT IT, THE 
_— NECK OF THE GREEN HERON 's 

“a COMPLETELY BALDZ THE QUEER BIRD 
KEEPS ITS NECK TUCKED IN, TO SHOOT IT 
OUT LIKE LIGHTNING AFTER FISH? BOTH 
MALES AND FEMALES HAVE ANOTHER BARE 
SPOT,ON THE BREAST. IN HATCHING THEY 
HOLD THIS WARM “BROOD SPOT” AGAINST 








THE EGGS 7 
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RICE STEAMER 
FITS ANY POT 
Hinged, overlapping 
flaps which form the 
sides of this steamer 
make it adjustable in 
size. Short legs keep 
it off the bottom of 
the pot. It can also 
be used for preparing 
French-fried potatoes 


. 
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KNIFE SHELLS LIMA BEANS 


Clamped to the kitchen table, a new 
kitchen accessory makes short work 
of shelling peas or lima beans. The 
pods are sliced off by a tiny knife 
blade as shown above. The device is 
also handy for slicing string beans 


WATER SOFTENER FOR THE LAUNDRY. Aft- 
tached to the washing machine, the device pictured 
above provides filtered soft water at faucet speed. 
All suspended sediment is segregated, and the fil- 
ter can be reconditioned by the addition of salt 


NOVEL ICE TRAY 


In the ice tray illus- 


Here are two more handy kitchen 
accessories. The holder pictured 
above stretches the mouth of a bag 
to receive waste paper and other 
refuse, preventing the usual litter on 
the floor. At the right is a puncher 
for milk cans, adapted for use with 
cans of either the long or short type 


trated, ter is f 
STRAINER RACK ee rated, water is frozen 


Food strainers of va- 
rious sizes, supplied 
in a matched set, are 
kept conveniently on 
a wall rack furnished 
by the manufacturer. 
Any strainer can be 
removed separately 


in sectional containers 
resembling _ old-fash- 
ioned collapsible drink- 
ing cups. When the 
tray handles are 
pressed, ice is freed 


sseeeseesese 


hi 
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RADIATOR DUSTING MOP. Made especially for the purpose, the new 
cleaning appliance shown in the photograph above makes it an easy task 
to remove accumulations of dust from steam or hot-water house-heating 
radiators. The narrow mop surface is easily inserted into the interstices 
between sections of the radiator, and the long handle eliminates stooping 




















)NIONS CHOPPED 
WITHOUT TEARS 


Housed in a glass meas- 
uring cup, the cutting 
blade and wooden disk 
of this new device soon 
reduce an onion to tiny 
pieces, without reduc- 
ing the user to tears. 
The blade handle slides 
freely through a bear- 
ing in the metal cover 


* 
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ANDY CREAM DIPPER 

n this aluminum tube is in- 
ser'ed into the neck of a bot- 
of milk, a hinged cover at 
bottom opens to allow the 
top milk to enter, then 
cicces so that the cream can 
be lifted out for special use 


y 
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TABLE HAS BUILT-IN. FAN. Summer drinks are more re- 
freshing than ever when served on this air-conditioned table. 
An ornamental grill in the center of the base houses an elec- 
tric fan that circulates the air silently to cool off the room 








“RADIO NURSE" CALLS MOTHER. When 
baby gets into trouble, the nursery microphone 
seen in the picture at the left transmits a 
warning to the loudspeaker in the kitchen or 
wherever else the mother may be. The instru- 
ments require no special wire connection, as 
each is plugged into any handy electrical 
outlet, and the sound is carried directly 
through the regular | 10-volt house wiring system 
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Gus Solves 
Mysterious Car Troubles 


US WILSON slammed the tele- 
phone receiver back on its 
hook and turned to his part- 
ner with a grin. “Well, Doc 

says they’re biting up there at the lake, 
at last. I think tomorrow I'll take that 
day off I’ve been talking about so long. 
Think you can hold the fort without 
me, Joe?” 

On the other side of the Model 
Garage office, Joe Clark looked up from 
his ledger. “Sure, Gus,” he said. “That 
new man, Harry, can handle any rush 
repair job that may come in, and if 
he’s too busy to take care of the ser- 
vice end, I'll see to it that nobody 
drives off with his money in his pocket 
and his gas tank empty.” 

Early next morning, Gus rolled hap- 
pily away toward the lake, sixty miles 
distant, where he liked to spend his in- 
frequent holidays fishing for bass. All 
morning and most of the afternoon, 
Joe busied himself in the office. In the 
shop, Harry sang ‘“You’re A Sweet- 
heart” in a voice that ranged uncer- 
tainly from deep bass to high tenor, as 
he worked at a leisurely pace over a 
valve-grinding job, occasionally inter- 
rupting his efforts—but not the vocal 
effects—-to answer the summons of a 
horn honking out by the gas pump. 

Up to six o'clock, the 
biggest repair job that 
had come their way had 
been putting a new fan 
belt on a cigarette sales- 
man’s sedan. But then 
Prof. Thomas Clapp, the 
principal of the local 
high school and_ the 
town’s prize grouch, 
drove his four-year-old 
coupe up to the repair- 
shop door, and peace 
and quiet departed from 
the Model Garage. 

“See what’s the mat- 
ter with this diabolical 
car, young man!” the 
customer snapped at 
Harry. “It’s been driv- 
ing me mad all day. 
Sometimes it starts as 
easily as it ever did, and 
sometimes it takes me 
ten minutes to get it go- 
ing. It will run smooth- 
ly for a few miles, and 
then the motor will start 
coughing and_= sputter- 
ing, and sometimes stop 
It just did that a mile 
down the road, and I've 
been fifteen minutes get- 


Harry jumped up and down on the running board 
while Gus peered intently under the open hood. 
"It's in the distributor," he said, confidently 


By 
MARTIN BUNN 


ting here. Be quick, young man—I have 
important business this evening!” 

Harry checked the high-tension coil, 
the distributor points, and the carbu- 
retor adjustment. Then he cleaned the 
spark plugs. Everything seemed all 
right. When he stepped on the starter, 
the engine took off promptly, and idled 
smoothly as he climbed out. ‘“She’s 
O.K. now,” he assured the impatient 
customer. 

Growling “put it on my bill,” Clapp 
backed out of the shop. Harry watched 
him as he drove up the road without 
the engine missing a beat. Then, just 
as the mechanic was turning back into 
the shop, he heard the coughing start 
again, and saw the car head in to the 
side of the road. Cutting across a 
vacant lot, he arrived just in time to 
meet the professor as he got out, very 
red in the face and snorting ‘Incompe- 
tent!’”’ and various other epithets high- 
ly uncomplimentary to the Model 
Garage. 

With some difficulty Harry got the 
engine started ana nursed the car back 





into the shop. He made another check 
that disclosed nothing wrong. In the 
shop, the engine ran sweetly. 

At this critical point, Joe came into 
the shop to try to get an oil slick on 
the troubled waters by assuring the ex- 
asperated customer that Harry soon 
would locate and remedy the trouble. 
Harry, however, scratched his head 
and stared at the car helplessly. “Just 
like taking a kid to the dentist,” he 
said, with a puzzled grin. ‘Soon as 
you get her there, the tooth stops 
aching.” 

“Spare me your pitiable attempts at 
humor, young man!” Clapp barked. 
“And get my car started!” 

“Guess the valves must be stickin’,” 
Harry suggested, none too hopefully. 
With his fingers all thumbs under the 
professor’s baleful glare, he took the 
engine head off and started to check 
the valves. 

While this was going on, another 
horn honked outside, and an excited 
woman fluttered into the shop. “Oh, 
Mr. Clark!” she cried. ‘The strangest 
thing has happened! I do think that 
this used car that my husband bought 
yesterday is bewitched! It runs beau- 
tifully, except when I make a right- 
hand turn—(Continued on page 108) 
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This "vent figure,” as professionals call it, gives 
a better illusion than cheap commercial dummies 


OPSY is an intriguing ventriloquist’s 
dummy you can construct from inex- 
pensive materials without any special 
skill or shop equipment. His name 
nes from POPULAR SCIENCE MONTHLY, for 
which he was specially designed. He wags 
his jaw realistically and, if you want to take 
a little extra trouble, he can be made to wink, 
wiggle an ear, smoke, spit, or even blush! 

Teaching him to talk takes a little practice, 
of course, but it’s not nearly so hard as com- 
monly believed, and once you learn the trick, 

will be able to entertain and astonish 
your friends. 

Modeling clay, a plaster mold, and paper 
pulp or papier-mdché are the materials used 
n making the head. Sculptur- 
ine the head in modeling clay 
may seem to require consider- 

e skill, but this is mostly an 
illusion, as you will quickly 
learn at the first trial. The 

<pensive nondrying clay 

for the use of children is 
te satisfactory. To reduce 
amount of clay needed, a 
ss globe from an old light- 
fixture, or any other smooth 
ect slightly smaller than the 

d, may be used. Warm the 

y, Spread it out into a sheet 

ut % in. thick, and press 
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A SIMPLY MADE BUT VERY 
LIFELIKE DUMMY FOR THE 
AMATEUR VENTRILOQUIST 











The face is shaped from children's 
modeling clay over a lighting globe 











By 
KENNETH 
MURRAY 


When dry, the 
halves of the 
paper head are 
taken from the 
plaster mold, 
and the joining 
edges smoothed 
with sandpaper 


The mold is cast around the head in 
two parts either by applying plaster 
to the model as shown at the left or 
using thin plaster in a molding box 
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HOLE IN|. — } METAL PIN 
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it with the fingers over one half 

of the globe so that the face part 
of the head may be shaped first. If 
small pieces of waxed paper are placed 
underneath the clay so that they over- 
lap, it will be easier to separate the 
clay from the globe later on. 

Take a small lump of clay between 
your hands and with a back-and-forth 
movement of the palms form it into a 
long roll. Strips of this can be pressed 
in place on the face to the shape of the 
mouth and eyebrows. Roll another 
chunk between your hands to form 
small balls, which will serve as the 
foundation for cheeks and nose. Cut 
a small ball of clay in half with a knife 
and attach each half in place for pro- 
truding eyes. 

The clay should by now have some 
semblance of a face, but it will require 
the addition of other small pieces and 
considerable smoothing up. Go over 
each of the crude features you have 
made with a finger or thumb, impart- 
ing a sliding pressure so that the parts 


Partly completed head. One eye has already been st a OAC SRNR 


covered with adhesive tape preparatory to spraying e 
on flesh-color enamel. Below, attaching crape hair 


A razor blade is used to sever the sides and bottom of the movable chin, and a 
strip of thin, flexible chamois is cemented underneath to conceal the aperture 


will be nicely blended into the back- 
ground clay. It will be necessary to 
place extra bits of clay here and there 
and to add a cardboard sleeve to the 
mouth of the globe in order to shape 
the neck. If you intend setting mov- 
able eyes into the head later, it is ad- 
visable to shape only the bare eye 
sockets, because the eye holes can be 
cut in the face of the paper head when 
it is made. 

If you do not wish to use artificial 
(crape) hair in finishing the head 
Jatei, you can secure a hair effect by 
passing the teeth of a fine comb over 
the clay to leave shallow furrows. 

The back part of the head is quick- 
ly made in a similar manner. If you 
wish, this can be done after you have 
finished with the globe in making the 
face, because the mold is cast in two 
parts—the front and the back of the 
head. Be sure that the clay is of the 
same thickness in both halves so that 
the paper halves of the head can be 
joined up later. 


The body, left, is made of a size to suit 
the head. Note how controls are grasped. 
Below, eye and ear movements, 
and two varieties of eyelids 
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"Thanks for the light." With the device shown in the diagram at right 
above, the dummy can draw in and puff out smoke with surprising realism 


Lightly oil or grease the clay before 
making the plaster mold. One method 
is to mix up a batch of fairly thick 
plaster of Paris and dab it over the 
clay, gradually building it up into a 
thick mold. Be sure that the plaster 
reaches every part of the surface and 
that it contains no air pockets. A 
method that requires more plaster is 
to use a thin mix, pour it into a box 
of suitable size, and press the clay face 
part way into it. Again, avoid air 
pockets. 

Allow the plaster to set and dry for 
several hours before attempting to re- 
move the model from the half mold. 
If any bits of clay should stick to the 
mold when the model is lifted out, re- 
move them carefully. It may be nec- 
essary to wait a day or two until the 

ld is perfectly dry, when the inside 
should be coated with petroleum jelly. 

Ordinary newspaper is satisfactory 

molding the head. Soak it for a 
minutes in a wallpaper-paste solu- 
t then tear off small, irregularly 
shaped pieces and press them in place 


a 
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Three effects. For blush- 
ing, celluloid inserts are 
set in the cheeks. The nose 
can be made to redden, too 


inside the plaster mold. Al- 
low each to overlap slightly, 
and be sure that all indenta- 
tions are reached. The paper 
shoula be built up into a thick- 
ness of about 3/16 in., and it 
is most satisfactory to build 
up a thin layer and allow it to dry be- 
fore adding succeeding layers. The 
paper form must be absolutely dry be- 
fore it is lifted out, and the halves 
(face and back of head) can then be 
trimmed with scissors so as to fit to- 
gether evenly. 

At this time you can introduce the 
various mechanisms, if you wish to 
use more than the mouth movement. 
It is much simpler to do so now than 
to insert them through the neck open- 
ing later. Various suggestions are 
given in the accompanying drawings. 

Join the halves with glue and, when 
it is dry, reach in through the neck and 
reénforce the joint with more pieces 
of newspaper that have been soaked in ‘ 
paste. The outside must then be thor- 
oughly gone (Continued on page 99) 





What the always well-dressed Popsy wears on informal 
occasions. A child's clothing may be adapted for this 


Child-size shoes reénforced with wood in- 
serts nailed in place, and wood hands, which 
may be preferred to stuffed gloves. Left, 
makeup can be applied with photo oil colors 








He Spits! 


. 
METAL TUGE 
WITH SMALL 
HOLE 










































RUGBER 
TUGE 






RUBBER BULB 
(FILL WITH WATER) 
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Jolly Garden Elves 
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HESE three jolly little elves 
Lie cut from 14,-in. white 
pine and colorfully painted. 
Half hidden in a corner of your 
garden, they will be a delight- 
ful surprise for any unsuspect- 
ing visitor. Should you chance 
to have a hollow tree, it will 
make an especially appropri- 
ate setting for the elves, but 
any secluded shady spot will 
serve. 

The patterns are marked in- 
to 1-in. squares for ease in enlarging. 
Six-inch extensions should be allowed 
below the figures for setting them se- 
curely into the ground. When drawing 
the faces of these elves, make the 
lower line of the eyes curve upward 
at the center to give an expression of 
suppressed laughter. The mouths curve 
in the opposite direction, pointing their 
ends upward toward the eyes, but 


° ° 
Copying Special Shapes 
TO copy the exact profile of a shaped 
object, whether it is a molded ash con- 
tainer, a silver cup, or an elaborate 
wooden molding, you can use ordinary 
copper wire such as aerial wire. It is 
soft enough to bend easily, yet will re- 
main permanently in the profile formed. 
Lead wire is more likely to lose its 
shape. Pointed pliers are an aid in bend- 
ing the shapes accurately.—J. F. S. 
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JIG-SAWED 
FROM WOOD 


Tucked away near some old 
tree or in a secluded part 
of the garden, these jig- 
sawed elves add a fairylike 
atmosphere. Patterns for 
enlarging are given below 












































the ends of the lips in 
the full front figure have 
a very slight down turn 
after the larger upcurve. 
The large pointed ears 
give the little figures a 
distinctly elfin appear- 
ance. 

Various colorschemes 
are possible. The eives might be dressed 
entirely in shades of brown and tan with 
a scarlet feather in each cap, or they 
might wear white-trimmed green jack- 
ets over brown trousers. With the lat- 
ter colors, the shoes should match the 
jackets and the caps match the trou- 
sers. Orange feathers, brick-red hair, 
and bright blue eyes will complete the 
color scheme.—H., F, S. 


Air for Bench Work 
Supplied by Bellows 


COMPRESSED air to blow chips away or 
to clean out small machine parts at the 
workbench may be provided for as little 
as a dollar. A hand bellows is bolted on 
a bench leg or a suitable upright at a 
height that will permit the knee to be 
used for pumping the air, and a spring 
is inserted between the handles. A small 
nipple is soldered onto the spout for 
connecting a small hose, which runs to 
some convenient position over the 
bench.—WILLIAM A, PHAIR. 


Cutting Slots in Metal 


MUCH tedious chipping or filing can be 
saved when cutting slots in metal if, 
after a number of holes have been 
drilled in the usual manner, the work is 
tilted slightly in the vise and the drill 
run through the same holes a second 
time.—JOSEPH PETR. 


Improvised Steady Rest Centers Shafts 


FoR centering some 
round steel bars (auto- 
mobile generator shafts) 
in the lathe in order to 
drill the center holes, the 
writer recently used the 
set-up illustrated in the 
absence of a regular 
steady rest. 

Two pieces of soft brass 
rod were selected of a 
diameter to fit the tool 
rest. These were bent to 
form a pair of jaws 
around the end of the 
shaft. After they had been 
adjusted for height, they 
were clamped with the 
screw of the tool rest, 
which was set just hard 
enough to hold the shaft centered and 
rigid without preventing it from turning 
freely. A little grease made the opera- 


tion easier. 
shaft, of course, was held in the chuck 
of the lathe.—E. S. E. 


Two pieces of soft brass rod of a diameter to fit the tool 
rest are bent to serve as a steady rest for the round bars 


The opposite end of the 
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Canoe mounted on 
two rubber-padded 
crosspieces tempo- 
-arily fastened to 
the top of an auto 








Four Trunk Locks Hold Rack on Top of Auto 


The crosspieces are held in place as 
shown by means of strap-iron hooks 
well wrapped with electrician’s rubber 
tape, short pieces of wire, and trunk 
locks. Only the part of the trunk lock 
having the toggle fastening device is 
used, and it is applied to the end of the 
crosspiece at a point lower than the cen- 
ter of the arch.—CHARLES H. TAYLOR. 






A CANOE, lumber, or other long material 
may be carried on the rounded top of an 
auto if two quickly removable crosspieces 
are cut from 2 by 6 in. by 4-ft. planks to 
fit the curvature. Have a helper hold each 
piece in position while you mark the curve 
by sliding a block across the top of the 
car. Shape the pieces with drawknife and 
spokeshave, and tack on rubber padding. 








The toggle part of a trunk lock provides 
means for tightening down the crosspieces 


Large Cans Set in Crates 
for Easy Pouring 


LARGE metal con- 
tainers holding oil or 
other liquids are usu- 
ally very clumsy to 
handle when pouring 
out the contents. This 
can be overcome by 
makiag light crates of 
wood into which the 
containers fit and 
hinging the crates to 
the shelf. If a long 
wooden handle is left 
at one corner of each 
crate, it can be used 
to control the flow of 
liquid.— J. S. 







Cake Decorator for Caulking 


A TEN-CENT cake decorator of the type illus- 
trated above will serve as a caulking gun to close 
openings and cracks that let rain or wintry blasts 
into the house. Fill it with a good commercial 
caulking compound that will harden on the 
surface but always remains tacky inside. 





Tennis-Court Marker Costs Little 


THE tennis-court wet marker at 
the right was built for less than 
two dollars from a galvanized 
pail, a pair of discarded toy wagon 
Wheels, a few bolts, a %-in. pipe 
connection and elbow, a 2-in. 
Paintbrush, sheet aluminum for 
the chute, heavy gauge wire for 
the two controls, and some odds 
and ends. 

A gas pet cock is used to regu- 
late the flow of the liquid (lime) 
‘own the chute to the brush. One 








Wire operates the key on the pet 


while the other wire regu- 
the up-and-down movement 
ite and brush. The chute 
be placed well to one side 
e near wheel so the wheel 
iot mar the freshly laid line, 
3 lowered to the ground only 
it is desired to put down a 
ALBERT W. STEIN. 


ft, 1938 





A line of liquid lime is marked on the court by 
using a small metal chute and a 2-in. paintbrush 


Flat Rubber Lamp Cord 
Serves as Boot Lace 


VARIOUS uses for the new type of flat 
rubber lamp cord can be found besides 
connecting portable lamps. For exam- 
ple, it makes a serviceable emergency 
lace for heavy footwear such as rubber 
overshoes or, in winter, for ski and 
skating boots.—HAROLD P. STRAND. 
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How Soap-B 


A car body molded by 
spreading a sawdust- 
and-flour composition 
over a wire-lath form 


SLOT FOR 
“a BOARDS FRONT AXLE 


i Lae a?) 
CONSTRUCTION 


IVERING OF METAL 
1R CANVAS - 
IN WOOD 

R1BS 


A racer with heavy wooden chassis shaped 
like a section of an airplane wing, and 
one with body frames of horseshoe shape 


Right, cockpit of the car with the 
horseshoe-shaped frames. These are 
covered with wooden ribs and canvas 
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SOAP-BOX racer 
must be safe 
and speedy. That 
these qualities 

can be obtained in a va- 
riety of ways is illus- 
trated by the cars of 
city champions who 
gather at Akron, Ohio, 
each year to compete for 
national and internation- 
al honors. Attention to 
little details—to almost 
insignificant things that 
may affect running time 
only 1/10 second—spelis 
the difference between 
victory and defeat. 
Highly important are 
the wheels and axles. 
Perfect wheel balance is 
desirable. This can be 
attained either by select- 
ing the most evenly run- 
ning wheels froma large 
assortment, or by chang- 
ing the weight distribu- 
tion by some method 
such as drilling holes. 
Camber, or tilting the 
wheels so that the tread 
or distance between them 
is less at the bottom 
than at the top, is im- 
portant. E. O. Stall- 
smith, who has charge 
of automobile shopwork 
at the Hower Vocational 
High School in Akron, 
has done considerable re- 
search work on camber 
of soap-box racer wheels. 
He found, by actual trials 
on the national derby 
course, that best speeds 


WALTER €E. 





ox Champions 


Hints on wheels, frames, steering 
gears, brakes, and bodies for use 


in the 1938 All-American Derby 


By 
BURTON 


result when front wheels are tilted in 
1%, in. from the perpendicular at the 
bottom, and rear wheels % in. Weight 
of the driver and the forces that act 
when the car is coasting cause the 
wheels to straighten to a vertical posi- 
tion, where tire drag is the least. 

Wheels should run true. The most 
popular wheels seem to be rubber-tired 
disks equipped with roller bearings. 
Lubricants used have a marked effect 
on the performance of such wheels. The 
manufacturer of a widely-used disk 
wheel recommends one of the three fol- 
lowing lubricants: (1) SAE 10 automo- 
bile engine oil alone. (2) SAE 10 oil 
plus an equal volume of oil of the same 
viscosity containing colloidal graphite. 
(3) Castor oil alone. 

A number of high-placing cars at the 
1937 derby were lubricated with special 
nonfriction oil. Such oil, very free-run- 
ning and durable, is a type normally 
used for breaking in close-fitting parts 
of automobile and aviation engines. 

Before the final event last year, 12- 
year-old Bob Ballard, of White Plains, 
N. Y., the present national and interna- 
tional champion, removed the wheels of 
his racer, cleaned the bearings, and 
then lubricated them with a high-grade 
household machine oil of a standard 
make that is available in practically 
every hardware and ten-cent store in 
the country. 

“IT experimented with lots of different 
kinds,” he said, ‘“‘and found that one best 
suited to the type of bearings I used.” 

Axles generally are made of steel 
rods, pipes, or bars which are either 
self-supporting, fastened to axletrees, 
or inclosed in streamline fairing. Rigid- 
ity is important. An axle that springs 
or bends too much under the weight of 
the driver and the shocks of the course 
is, besides being unsafe, 
likely to slow down the 
car by allowing the wheels 
to spread and produce 
drag. When the wheels 
are to be given a definite 
camber, this can be : 
complished by bending 
the axles the required 
amount downward at the 
outer ends, or washers 
can be inserted between 
axle and axletree. 

From the standpoint of 
strength, an axle measur- 
ing about 1% by 114 in. in 
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cross section is preferable to one only 
4 in. square, or if round, having a di- 
ameter of 1% in. or so. Practically all 
of the championship contestants who 
used the smaller axles reénforced them 
with fairing or some other means. No 
matter what the shape, axles preferably 
should be of strong alloy steel rather 
than ordinary cold-rolled shafting or 
soft iron rod. 

Easy, positive steering is essential to 
good performance. Most popular with 
soap-box drivers seems to be the drum- 
and-cable system. Basically it consists 
of a drum with square or circular 
cross section, fastened securely to a 
metal steering wheel shaft, and with a 
steel cable wound about it and attached 
to the ends of a pivoted front axle. Two 
2-by-4’s clamped around the shaft will 
make a suitable drum, and it is a simple 
matter to whittle or chop them to a 
cylindrical form. 

One secret of easy steering is to use 
securely mounted, free-running, and 
properly aligned pulleys. Designs in- 









volving as few pulleys as 
possible are the best. Keep 
the cable taut with the aid 
of a turnbuckle. Less steer- 
ing effort is required to hold the 
car straight if coil springs (large 
screen-door springs will do) are 
attached between the axle ends 
and frame, and their tension ad- 
justed to hold the axle automati- 
callyin the straight-ahead position. 

The steering wheel should be of 
a size and shape that is easy to 
grasp. A common hazard is an 
exposed nut and shaft end. Pad 
the center of your steering wheel 
with a rubber disk or button or a 
smooth metal plate. 

Brakes apparently receive much 
attention, although they occupy 
secondary positions in actual per- 
formance. Bob Ballard had just 
about the most effective brake in 


Left, racer with axles inclosed in wood fairing. 
The rear axle is suspended from leaf springs. In 
the circle, a design using coil-spring suspension 
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Bob Ballard, who won the 1937 national 
and international finals at Akron, Ohio 
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Below is a typical steering gear with drum and 
pulleys. While a good design, it would not be 
passed this year because neither chain nor rope’ 
will be permitted for steering—only wire cable 


Steering system with pulleys at- 
tached to axle. Flexible steel 
cable is required by 1938 rules 





the collection last year. It was of the sists principally of a streamline base 
dragging-bar type, and operated through resembling in shape a section cut from 
a caster arrangement manipulated by a _ an airplane wing, on which the body 
cable attached to a hinged footboard. rests. This base is built up by fastening 
A pressure of 25 lb. on the board would together several thicknesses of %- or 
raise the rear wheels of the car clear of 7g-in. boards of oak or other suitable 
the ground. It has been calculated that, wood. Glue, bolts, nails, or screws can 
weight for weight, this racer had brakes be used. Any (Continued on page 98) 
three times as effective 

as those on present-day 

automobiles. 

If wheel brakes are 
used, they should be ap- TROARD OR PEDAL 
plied against both rear t é 4g TON" HARDWOOD 
wheels, but be operated 
by a single pedal or 
brake handle. 

It is probable that no 
two frames of soap-box 
racers are exactly like. 
There are numerous and 
novel designs. One con- 


PAKE 





PIECE ~-—— ~ ‘BALL-BEARING 
OF OLD TIRE CASTER WHEEL 


Wheel brakes are not 
as easy to make as 
the drag type shown 
in the sketches, but 
the one at the right 
is a good design, with 
a leather-faced shoe 
for each rear wheel 
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, , RUBBER 
This shows Bob Ballard's 
am azingly efficient brake 
in the operating position 
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or other refreshments are in- 

dispensable in the modern 
home. The one illustrated is note- 
worthy because of the design of the 
legs, and would bean expensive piece 
to buy in any furniture store. It may 
be made of mahogany, walnut, birch, 
maple, whitewood, gum, or any 
other close-grained cabinet wood. 

The upper and lower portions of 
each leg may be cut from a 3-ft. 
board 11% in. wide, but to prevent 
warping and splitting, it is better to 
use three thicknesses. 

A glued-up board 1% in. thick is 
placed in the center with the grain 
running up and down, and a %-in. 
board on each side with the grain 
running lengthwise. The boards 
may be glued between two straight, 
flat planks 12 by 37 in. Place a sheet 
of paper between the 
planks and the stock be- 
ing glued and clamp se- 
curely with hand screws 
or C-clamps. 

The design is laid out 
and the legs cut either 
by hand or both together 
on a band saw. The parts 
are then smoothed with 
spokeshave, scraper, and 


[ tables for serving coffee, tea, 


Substantial Coffee Table 


BUILT TO GIVE LIFETIME SERVICE 


in the usual way, and the 
middle part may be reeded 
as shown. To do this, 
wrap a strip of paper 
around the turning, mark 
the length, and divide it 
into a number of equal 
parts. Wrapitagain~ -ound 
the turning and lay off 
these measurements. Draw 
horizontal lines, make V- 
cuts with a very sharp 4- 
in. chisel, and round the 
edges of these with sand- 
paper. The stretchers are 
then glued to the legs. 
For this piece, espe- 
cially in gluing the top, 
casein glue is desirable 
because it sets slowly. 
The four rails, % by 14 
in., are joined in the cor- 








Details of 
Setratch Stock 













sandpaper. The outside 














edges may be reeded as 
shown with a homemade 
scratch stock. After be- 
ing reeded, the two halves 
of each leg are glued to- 
gether, and the stretchers 


and upper rails are made. 
Three turned rosettes are 
glued to each set of legs. 


The two stretchers are 


& ae 7 RUSTIC BRIDGE 
eer eee MADE OF POLES 











Plan and cross section of pool, and 
method of constructing bridge. The 
whole, right, forms a beautiful unit 
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Side and end views, how to lay out the legs, and a sketch of a homemade 
turned between centers scratch stock, the cutter of which may be shaped from an old hack-saw blade 


Garden Pool with Rustic Bridge and Rock Garden 


A LILY pool with a rustic bridge lead-__ crete. 
ing to a rock garden is the center of at- 
traction in the garden illustrated. The 
curved pool is 16 ft. long, 12 ft. wide, 
and the excavation is 24 in. deep. Walls 
and bottom are 6 in. thick, of rich con- 








HAVE YOU SEEN OUR BLUEPRINT LIST? YOU WILL FIND IT ON PAGE (06. 






























Because of _ its 
quality and dis- 
tinction, this 
type of table is 
costly to buy, 
but not to make 


ners. with rabbet joints. 
The legs are fastened to 
the side rails with a sin- 
gle screw in each corner. 
These screws are driven 
from the inside surfaces 
of the legs as shown in the 
sketch at the left. Note 
how the legs are cut for 
the two end rails. 

The table top, which 
may be plain or veneered, is 
fastened to the rails with 
screws inserted from below. 

The table may be stained 
or left the natural color of 
the wood and given a rubbed 
varnish finish. Use a varnish 
guaranteed not to show 
marks from hot water and 
alcohol. HERMAN HJORTH. 


Six inches of soil in the bottom 
of the pool provide a place for lilies and 
other water plants, and a number of 
gold fish are added for aquatic animation. 

The 3-ft. wide bridge is made of poles, 
two poles 4 in. in diameter being used 


for the stringers. The 
curved members are 
bent to shape from 
green wood, and all 
parts are securely 
nailed together. 
Porous rocks are 
best for the rock gar- 
den because they hold 
more moisture. Group 
them with the larger 
ones in the center. An 
occasional sprinkling 
with a fine-nozzle hose 
in the early morning 
or evening may be 
necessary during any 
dry warm weather.— 
HAROLD JACKSON. 








Model, royal yacht 

Catherine Il, 1674, 

built on a scale of SS 

1 to 30 by August 

F. Crabtree, Port- 

land, Ore. Above 

is a stern view. It is made 
piece by piece, like a real 
ship and contains more than 
100 carved figures. Competent 
critics, including Colleen 
Moore, believe his figures to 
be unexcelled for their size 


After R. R. Ricketts installed a well-equipped workshop on the farm he 
uses as a summer home near Springfield, Mo., Mrs. Ricketts learned to 
run the lathe and other machines like an expert. Above, some of her 
work, including bellows and a fireside bench with needle-point cover 


Sport runabout built from our 


blueprints by Bill 


of 


New York. He says it outdoes 
boats with three or four times 


the power of its 
5-h.p. motor. He 
has made 25 m.p.h. 
Right, a homemade 
spray-gun outfit 
built by L. Dyer, 
Los Angeles, Calif. 
Compressor and 
air tank came from 
an auto junk yard 


From our plans Lawrence McEwan, Nelson, 
B.C., Canada, made this kayak, using old lath, 
five dollars worth of canvas, and junk material. 
It is trimmed with polished hardwood strips 
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The back rest, held on the boat seat by strap-iron brackets, can be removed 
instantly. The chains are adjusted to hold the back at a comfortable angle 


ROW boat thon "remove 
Back Rest 


FOLDS COMPACTLY 


FOR CARRYING 


HAT fisherman, or, for that 

matter, anyone who uses a 

rowboat for pleasure, will 

fail to appreciate the com- 

fort of a back rest? Here is one that 

folds into a space 31% by 141% by 16 in., 

yet is rigid enough to use even while 
rowing. 

Using poplar or white pine, cut six 

Strips of 13/16 by 1%-in. planed stock 


16 in. long, and lay two groups of three 
strips each side by side on the work- 
bench. Mark these strips as to their 
front side, top, and position so they 
can be assembled in this same relation. 
The lay out the 

notches on each strip 

as wh, and on the 

end of one of the strips 

of each group locate 

the centers for boring 

the jowel holes. 


Climp each group 
f ee separately in 


a e and bore the 
tv .-in. holes for 
the dowels. Next, cut 
the notches in the 
edg to receive the 


spacing blocks. Saw 
ul the six blocks to 
se notches with 
rain in the blocks 
ng at right an- 


ni Clamp the upper seat and back are brought to- 
ae blocks in po- gether as shown cbove, then 
S between the two the back is folded in half 
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To close the back rest, the 


Cutting 
notches. If a 
dado head is 
used, first cut 
to the limits, 

remove 


strips, and using the holes al- 
ready in the strips as a guide, 
bore holes through these blocks. 

Assemble the parts of each 
half of the back, using water- 
proof glue. Cut the dowels to 
the exact length of 74 in. 
Drive one or two brads through 
both the strips and dowels to 
hold the parts in position until the glue 
sets. When set, saw the top to a curve. 

While the glue in the back is drying, 
saw out two pieces of wood 13/16 by 
714 by 14 in. for the seat. On the under- 
side cut grooves for the strap-iron 
brackets. Drill and countersink three 
holes in two 10-in. lengths of % by %- 
in. strap iron. Bend to shape as indi- 
cated, and screw in the grooves. It will 
be necessary to straighten the brackets 
slightly so the screws can be driven 
home. 

In putting on the hinges, hold the 
halves of the seat tightly together to 
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Details of Bracket 




















How the wooden parts are prepared and 
top and edge views of one of the brackets 


avoid play. Two pieces of rustproof 
chain, such as that used for window 
sashes, are screwed to the ends. Finish 
by applying a priming coat, followed by 
two coats of a heavy white-lead paint 
to match the color of the boat it will 
be used with, or give it three coats of 
a marine spar varnish to protect the 
wood.—C. ELMER BLACK, 
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MASTS, YARDS, AND OTHER 


ALABAMA’ 


By CAPT. sprit to the stem. To bore the hole in 
E. ARMITA GE __the stem for the bowsprit, start with a 






























ust 
small hole and enlarge it. Paint all ring 
McCANN this black. in 
Lowermasts taper very slightly and to 
pecially for rigging work are square from the trestletrees up, low 
could give her stump’ with smaller squares at the caps. The 7 
masts and bowsprit, add _— bands for the truss and futtock shrouds cap 
the boats and anchors, may be metal or paper wound around. fro! 
and let it go at that. The band at the bottom has belaying ath 
Most model makers, how- __— pins set in it. These I made by solder- hee 
ever, will prefer to rig ing a belaying pin (or a pin point) in slip 
her completely, either the eye of a pin bent around it, and aft 
with or without the sails. then driving the pin into the mast (see are 
Making the spars’ drawing, P.S.M., Apr. ’38, p. 106). nat 
comes first. These are The cheeks are flat pieces bolted to 1 
all shown, with their fit- the slightly flattened sides of the mast dia 
tings, in the rigging for the trestletrees to rest on; their hai 
plan and details. The top edges should be horizontal when the 
fore- and mainmasts, in- the masts are in position. Strong eye- the 
cluding their yards, tops, bolts are needed on each side of the poi 
and other parts, are ex- futtock bands. All this is black. In 
actly alike except in size. Mast hoops are required on each to] 
Bowsprit. This is the mast for the trysails, spanker, and pol 
OW that we have made the hull same diameter as the lowermasts (4 gaff topsail. These may be of wire or ha! 
and deck fittings of the his-_ in.), slightly tapered from the bow, other material, but the best are made an 
toric Confederate steam sloop’ with a squared end for the cap. It has by winding waxed paper around a stick tw 
Alabama,* our model looks like —_a saddle on top for the jib boom; cleats about 1/16 in. larger in diameter than , 
the fast, powerful commerce raider she on each side (which may be small flat- the mast; then make a wood shaving, th 
was. In fact, she already is so attrac- head nails); and eyebolts for the back- apply glue, and wind it around until ba 
tive that those who do not care es- ropes and underneath for the bobstay. sufficient thickness is obtained. When sli 
Wiahn te Cae Gltie in 0 acter ot enttaten: the Ooch at Near the heel is an iron band or small dry, sandpaper the cylinder smooth, | 
hich was published in the February, 1938, issue. Chain gammoning to fasten the bow- stain it light brown if necessary, and ha 
an 


YARDS SHOWN IN LOWERED POSITION. 
YARD BRACES SHOWN ON NEAR SIDE ONLY. 
HALYARDS SHOWN AT FORE ONLY. 
RIGGING SHOWN AT MAIN ONLY. 
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General plan of the rigging without the square sails, which will be shown in a latet installment. Details of masts, caps, crosstrees 
tops, yards, spanker gaff and boom, and other parts are given on the facing page, all being drawn half size except the perspective sketche 
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SPARS FOR THE 


Model 


ha use a Sharp knife to cut it into 
all rings of the necessary width (3/32 
in. for the lowermasts). These have 


and to be placed on the mast before the 
up, lower belaying pins. 
The Topmasts taper slightly from the 


uds cap and have their ends squared 
nd. from ~below the _ crosstrees. An 
ing athwartship hole is drilled at the 


heel for the fid to prevent their 
in — slipping down, and another fore and 
ind aft for the halyards. The topmasts 











see are black at the doublings and a 

natural pitch-pine color between. 
to T:pgallant masts are of even 
ist diameter to the head, where they 
eir have a shoulder. The royal masts fhe ofter pivot gun . 
en then continue slightly smaller, and put out of action in 
ye- there is another shoulder. From that the ‘Kearsarge’ fight 
he point the poles continue, tapered. 

In other words, one piece represents 
h topgallant mast, royal mast, and flag- the stays. It is a natural color except Gaffs all taper from one third the 
nd pole. Holes are drilled for the fid and at the end, which is black. distance from the mast to the ends, 
Ir ; halyards. Paint black at the doublings Spanker boom tapers slightly from and haveashoulder near the ends. They 
le } and pole, and stain a natural color be- one third the way out. It fastens to fit to the masts with jaws cut from 
k tween. the boom with a gooseneck, which may wood and nailed as shown in the detail. 
in Mizzenmast is like the others, except be represented in a simple way by in- Tops are built as illustrated, with the 


g, there are no cheeks, futtocks, or truss 
til bands. The mizzen topmast tapers 
n slightly and has shoulders where shown. 
h, Jib boom is tapered from the cap, 
id has a notch at the heel for the lashing, 


serting two pin eyes in the mast and 
one in the end of the boom, with a pin 
through them. There is a hole near the 
end of the boom for the sheet, and a 
cleat on the side to belay it to. All booms 


crosstrees notched into the trestletrees. 
(The trestletrees are the lower mem- 
bers, which run fore and aft.) On this 
structure is glued a thin piece of wood 
in which a lubber hole has been cut. 


and three vertical holes at the end for 
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MIZZEN TOPMAST 


and gaffs are a natural pine color. 


—S ey” 


ROYAL YARD 









CROSSTREE 
DETAIL 














































FID 
a aS SS en 
TOPGALLANT YARD 
HOLES FOR 
FUTTOCK 
SHROUDS 
TOPSAIL YARD 
a. 
=O 
CONSTRUCTION SPANKER GAFF 
OF TOPS 
_ > 
=a T <2 a Sy 
SPANKER BOOM 
GOOSENECK 
JACKSTAY CHAIN SLING 
(NO. 24 WIRE) a 
9 t ——s O} 
—— ee ee es ——— 
~~ v 
-FOOTROPE Se) Q sTiRRUP BOOM 
Y sri FOR CHAIN SHEET SHEET BLOCKS 
SS SS eee ee ee 





DETAIL OF 
SHEET BLOCK 


ae: MAIN YARD 
DETAIL OF 
TRUSS 


The cross members should fit tightly 


on the lower mastheads. 
Through the _ outside 
edges of each top are 
drilled three holes for 
the futtock shrouds. 

The futtock shrouds 
may well be fixed before 
stepping the masts. Twist 
a soft wire around a \- 
in. deadeye, pass the end 
through the top, carry 
it down and through the 
eye in the futtock band, 
bring it up and twist it 
around itself. Repeat un- 
til all the deadeyes are 
on. See that they are 
held very tightly down 
to the top. 

Caps may be made of 
fiber board, celluloid, or 
wood. They are shown 
in detail. The important 
thing to watch is that 
they hold the masts par- 
allel and in line. 

Topmast crosstrees are 
much like the lower, but 
are not boarded in. The 
ends are drilled for the 
topgailant shrouds. 

Mizzen crosstrees are 
similarly built, with the 
forward horn of semi- 
circular shape. All cross- 
trees and caps are black. 

Details of the main 
(Continued on page 98) 
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Spider-Web Trellises Support Annual Vines 


CorD trellises arranged in spider-web 
shape provide a novel support for an- 
nual vines which it is desired to train 
over a porch. They have the advantage 

































Only some cord and a few screw A 
eyes are needed to weave a web A 
by the method given at the right |“ 









How the shie!d is 
arranged. Note the 
rubber cork against 
which the pipe is 
knocked to remove 
ashes from the bowl 


Tray Guard Prevents 
Spilling Pipe Ashes 


EMPTYING a pipe without spilling any 
of the ashes is made easier if a sheet- 
metal guard is fitted to the ash tray as 
shown. In this case the tray was made 
of wood, and a rubber bottle stopper 
was set in the center over a dowel glued 
into the base. The pipe is rapped against 
the rubber. 


Steel Strip Improves 
Old Drawing Board 


AN OLD drawing board can be given 
new life with a steel strip 4% by ‘%% in. 
wide screwed to the left-hand edge 
where the head of the T-square slides, 
as shown at the right. In fact, the ad- 
dition of a steel strip will even enable 

read boards, thick plywood, and home- 
made drawing boards ‘to be used with 
accuracy.—_JAMES F. SCHINDLER. 
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of looking attractive before the vines 
are full grown. The cost for two trel- 
lises of the type shown was only forty 
cents for the cord and ten cents for 
14-in, screw eyes. 

The screw eyes are first spaced 
evenly from 15 to 20 in. apart 
along the top and bottom, witha 
few extra at the sides, as indi- 
cated. Then two cords are 
crossed to establish a central 
point, although this should not 
be in the exact middle of the 
space. From this point, cords are 
carried to all the remaining 
screw eyes. 

Next a cord is tied to one of 
the lines 2 in. from the central 
point, and woven around and 
around. Each time it crosses one 
of the straight cords, it is twist- 
ed around and pulled tight, but 
no knot is used. It is then easy 
to slide the cord in or out to ob- 
tain the spacing, which increases 
each round.—JOHN DE VINK. 


Panel-Type Meter Mounted 
for Use on Workbench 


A PANEL-TYPE meter for electrical experiments 
and testing can be mounted for bench use by sol- 
dering the knurled nut of a binding post to each 
side as shown in the photograph at the right. The 
nuts are engaged by two L-shaped screw hooks 
set into a block of wood. The instrument then can 
be set upright or tilted to any position convenient 
stand is 
painted or varnished, it will have a more pleasing 


for the person at the bench. If the 


appearance.—R. W. 














A metal strip improves the left-hand edge 
of a much worn or inaccurate drawing board 


Strong Splined Joints 
Made with Plywood 


STRONG spline joints may be made by 
cutting the splines from scrap pieces 
of plywood that would otherwise be 
wasted. The scraps are cut into strips 
with the face grain running crosswise. 
Any lengths may be used as several 
pieces are just as strong as a continu- 
ous strip. When necessary, the groove 
may be stopped at one or both ends so 
that the spline will not show in the fin- 
ished joint. The grooves should be a 
little deeper than half the width of the 
spline desired in order to insure a good 
joint.— BRookKS HILL. 





Old Toothbrush Handle 


Serves as a Spatula 


IF THE bristles are removed and the 
other end is flattened with a file, a com- 
position or bone toothbrush handle 
forms a useful small spatula for iodine 
crystals and similar chemicals. 





4 


Flattened toothbr 
in use as a spotuia 
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Above, the completed lamp. At right, embossing veins in 
the copper shell. Below, drawings for making the novelty 


RACEFUL from any angle, this 
GS sea-shell lamp is a distinctive 
little light for radio or hall table. 

Cut the shells from 24-gauge copper, 
smooth the edges, and hammer the 
rim in ever-diminishing circles to the 
center with a ball-peen hammer on a 
lead or end-grain wooden block. After 
the metal has been raised in this way, 
emboss the veins lightly with a twenty- 


penny nail ground to a blunt chisel 
shape. The “wave” is simply cut out 
and bent to shape. 

Drill a %-in. hole in the center of 
the base shell to take the threaded pipe 
that carries the lamp socket. The pieces 
are then soldered together and cleaned 
with steel wool. Solder the chain, 
which is a very small variety used for 
stringing beads, and the reflecting 
shell to the wave after the remainder 


of the lamp has been assembled. 

To color the metal, pass the entire 
piece over a gas flame or Bunsen 
burner once or twice, then plunge it 


Grasshopper 


TWENTY-THREE bushels of grass- 
hoppers were gathered from a ten-acre 
field of alfalfa by S. Bell, of Manhattan, 
Kans., with this so-called “hopper dozer,” 


wh was constructed for $2.60. He 
not only saved the alfalfa, but also an 
adjoining field of 400 acres of corn, 


Where the hoppers had started an in- 


» it may be attached to a pas- 
Senger car or light truck, the auto- 


ty] lozer’’ covers much more ground 
than the conventional skimmer drawn 
by rses or mules (see “War on 
Grasshoppers Halts Insect Invasion,” 


P.S.M., Dec. ’37, p. 60). 
four discarded gasoline tanks were 
t at an auto junk yard for twen- 
cents each. The tops were cut 
nd bent back, and the tanks 
were then nailed to a frame consist- 
Ing 1 20-ft. length of 2 by 6-in. plank 
n ir 2 by 6-in. uprights. The up- 
rt of the frame was covered with 
galvanized iron sheets 26 in. high 
it the center, where wire net- 
is used to give the car engine 
Che completed “dozer’’ was hung 
car bumper by means of two 
3efore use, each tank was half 
with water, and a quart of oil 
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Graceful Sea-Shell Radio Lamp 
Constructed from Copper 


’ 








CHAIN 
SOLDERED 
HERE 





Front Side 
ALL SHELLS 
ARE *24 GAUGE 





Raeflectoe ides (2) 
FROM COPPER FROM COPPER ase 
2° SQUARE © SQUARE 4 SQUARE 


in water. Polish the inside again to re- 
move the coloring. Verdigris may be 
sprinkled over the exterior to give a 
sea-moss appearance. Finally, apply 
good furniture wax or clear lacquer, 
and wire with a miniature socket and 
bulb.—R. C. HENLEY. 














Speedy Way to Prepare 
Screw-Hole Plugs 


PLUGS to cover screw heads in a boat 
can easily be made from scrap plank- 
ing lumber with a tool similar to a 
hollow-mill cutter, turned from _ tool 
steel. File some teeth in the end and 
temper it. Use the tool in a drill press, 
with the table set so that the cutter 
goes almost through the wood. Then 
take the board to the band saw and cut 
as shown.—E. S. ENSIGN. 





After cutting the plugs, they are removed 
by feeding the board through the band saw 


Catcher Built of Old Gas Tanks 


was added to act as an exterminator. 

The early morning, when the grass- 
hoppers were enjoying the top of the al- 
falfa, was chosen as the time to move 


against the pests. They were struck and 
knocked down into the line of tanks, 
where the oil floating on the water suf- 
focated them.—MATIE T. KIMBALL. 





The completed “dozer” is about 20 ft. long and is hung on the car's bumper with hooks 


77 





How to Modernize and Hang an Old Mirror 


=” a 


Discarded mirrors in wooden 
frames may be put to use by 
removing the frames, polish- 
ing the edges if necessary, 
and mounting them by means 
of wires and clips as at right 





Mirror and Magnifier 
Give Enlarged Image 


FOR the location and removal of par- 
ticles in one’s own eyes and for similar 
purposes, a magnifying mirror is almost 
a necessity. If, in an emergency, such a 
mirror is not available either at home 
or in the shop, an efficient substitute can 
be made by the obvious though often 
overlooked method of holding an ordi- 
nary magnifying glass on a plain mir- 
ror as illustrated.——EpDGAR L. BROKAW. 


Rectangu lar Mirrot 


PRACTICALLY any round, oval, or rec- 
tangular mirror of good quality which 
has an old-fashioned wooden frame can 
be made to harmonize with modern sur- 
roundings by the simple expedient of re- 
moving the frame and polishing the 
edges if necessary, or coating them with 
black lacquer. The polishing can be ac- 
complished with a succession of sharp- 
ening stones of increasing fineness. 

Such a modified mirror may be hung 
without either drilling the glass or clip- 
ping it to a wooden back by the method 
illustrated below. The clips are bent to 
shape from brass strips. Commer- 
cial strips often called “batten strips” 
are satisfactory for this purpose and 
require no drilling. Picture or stranded 
aerial wire is used for the retaining 
wires, and it should be heavy enough 
to resist stretching. Do not elim- 
inate any of the wires shown because 
each serves a definite purpose. A little 
solder where the wires are twisted to 
the clips will overcome any possibility 
of slippage.—R. C. ROETGER. 
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Belt Dressing Sticks 
Sandpaper to Disk 


BELT dressing of the type that comes 
in stick form and is frequently used in 
the shop is a convenient and practical 
adhesive for attaching sandpaper to a 
metal disk. Apply a little dressing to 
both the paper and the disk and press 
the paper firmly against the disk. When 
the sandpaper becomes worn, it may be 
removed easily, which is a distinct ad- 
vantage.— ROBERT PUTZER. 





PAD 
SMOOTHLY 
WITH CLOTH 
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Papering Behind Radiators 


MADE from a 1% by 114-in. stick of wood from 
15 to 18 in. long and a 4-ft. length of old broom 
handle, the tool illustrated in the drawings at the 
right is a great aid in hanging wall paper behind 


sectional radiators and in other 


inaccessible 


places. The working face of the flat stick must 
be carefully padded the full length to avoid 


damage to the paper.—HARRY L., 


3RU N NER, 


Metal Punch Made from Old Notary Seal 


A PRACTICAL sheet-metal punch with 
interchangeable dies can be made in less 
than an hour from an ordinary notary 
or legal seal, obtainable from almost 
any dealer in used office equipment. 

Remove the lead and bronze seals by 
means of a cold chisel and hammer. 
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Drive out the fulcrum pin and take the 
press apart. With a drill the same size 
as the plunger, drill down from the top, 
using the plunger hole as a guide, until 
the base is pierced. 

The dies should ve turned from 1-in. 
oil-hardening tool steel to fit snugly. 
Each should have a shoulder to support 
it in the press. While the die is in the 
lathe, drill a hole of the desired size. 
Dies from 1/16 to 5g in. can be made, 
as desired. Corresponding punches 
should be turned from 14-in. tool-steel 
rod, Drill the plunger with a %4-in. hole 
to receive the punches, which are he!d 1D 
place with a tapered pin. The dies and 
punches should be heated to a cherry 
red and quenched in oil. 

Forming dies for making mode!-«ir- 
plane parts, imitation rivets in model- 
locomotive parts, or pressing out spe- 
cial parts such as deadeyes and stanch- 
ions, can be made.—W. WALDEMAR 
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in codperation with the Salvation Army, the Fairmont (W. Va.) 
Homecraft Club, shown above, is conducting craftwork classes 


| Guild Clubs 
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The home below was built 
by Mr. and Mrs. Kennett 
Briscoe, of Great Falls, 
Mont. Many of the elec- 
tric fixtures and furni- 
ture pieces were designed 
and made by Mr. Briscoe 


Spread Craftwork Hobby 
Among Boys 


HE realization that the nation’s 
youths should be taught a useful 
hobby to engage their attention 
and keep them off the streets has 
spurred many clubs affiliated with the 
National Homeworkshop Guild to con- 
raftwork classes, assist welfare 
rganizations, and establish junior aux- 


Power equipment for a workshop has 
been purchased by the Salvation Army 
in Fairmont, W. Va., and the Fairmont 
Homecraft Club is codperating by form- 


ins asses and giving instruction in 
n phases of craftwork. “If we can 
be essful in steering all or part of 
t 


he ys contacted in the right direc- 


t nd help make good citizens of 
th our work will be worth while,”’ 
Secretary William M. Hamrick wrote 


ld headquarters. 
foledo, Ohio, a club composed of 
Officers in the domestic and juvenile 
col is training its members to serve 
as tructors at local boys’ clubs. Jo- 
seph Doneghy, a Negro probation ofii- 
cer, has already started to help under- 
Privileged boys of his race, and the 
oth nembers are laying plans foi an 
ext ve service program. 

more than a year the Orchard 
Par: Home Work Club of West Lynn, 
Mass.. has been conducting an informal 
placement bureau under the direction 
ol of the members, a former voca- 
tor specialist in one of the govern- 
men’ departments. Permanent positions 
n been obtained for approximately 
140 persons. At Thanksgiving and 
mas each member brings into his 
for the turkey dinner one or 
more underprivileged children who are 
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later taken to see a moving picture. 

Other clubs, not able to undertake 
such ambitious projects, are doing 
their part, nevertheless. The Yakima 
(Wash.) Homecraft Club has _ spent 
the past few months making furniture 
for the summer camp of a Campfire 
Girls unit. A ship’s wheel was made 
by the Great Falls (Mont.) Homework- 
shop Club for a boat used by Boy 
Scouts. Two clubs sponsor Boy Scout 
troops and ten clubs have junior aux- 
iliaries. 


A lighting contest sponsored by the 
Tuscumbia (Mo.) Homeworkshop Club 
last Christmas was such a success that 
the members have now voted to make 
it an annual affair. Electrical appli- 
ances were awarded as prizes for the 
best effects, and visitors from out of 
town declared that Tuscumbia was the 
best and most attractively lighted town 
in the state. G. A. Pickens has been 
elected president; G. A. Berry, vice 
president; C. O. Brockman, secretary- 
treasurer. (Continued on page 95) 





To the Gila (N. Mex.) Homeworkshop Club goes the distinction of being the only Guild club 
composed entirely of women. Because of mild weather, meetings are often held out-of-doors 
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ONLY EIGHTEEN PIECES ARE NEEDED TO BUILD THIS 


Racy Cabin Monoplane Model 


By 
DONALD W. CLARK 
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The completed 
model is light 
gray with green 
and black trim 





UR new solid scale air- 
plane model is the Fair- 
child ‘24.’ Modern in 

styling and designed for com- 
fort, this popular cabin mono- 
plane seats three persons. Its 
inverted engine and large win- 
dows give good visibility in 
all directions except rearward. 

The specifications are as 
follows: span, 36 ft. 4 in.; 
length, 23 ft. 9 in.; height, 8 
ft.; weight empty, 1,569 Ib.; 
useful load, 831 lb.; engine, 
Ranger, 6-cylinder, inverted 
in-line, rated at 150 h.p. (air- 
cooled). Performance: maxi- 
mum speed, 124 m.p.h.; cruis- 
ing speed, 115 m.p.h.; landing 





These are the shaped parts before assembly 





speed (with flaps), 44 m.p.h.; service 
ceiling, 14,100 ft.; climb per minute, 
650 ft.; cruising range, 500 miles. 

The model is built on our usual scale 
of % in. equals 1 ft. Although there 
are many curves to the model and sev- 
eral angles to the wing and landing- 
gear struts, it is easy to make. All the 
eighteen parts will fit together ac- 
curately if the drawings are followed 
closely. 

The tail units and struts can be made 
of metal, but it is easier to use fiber or 
stiff cardboard because the pieces can 
be fastened with cement or giue. 

Paint the entire model light gray 
and trim where indicated with apple 
green. Use black paint or drawing ink 
on windows, tires, and details. 
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Front, side, and top views of the model, three views of the fuselage and of the wheel-and-pants unit, and details of struts and other parts 
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Demonstrating on a short piece of band saw how a blade is brazed. The 
tip is kept about 4 in. away, and the flame is directed squarely across 


BRAZING with 













First, teeth are trimmed 
from the ends; then both 
ends are beveled for ex- 
actly the length of a tooth 


& 





the Oxyacetylene Torch mE 


N THE small shop, brazing is 
used principally for repairs. 
Make the surfaces absolutely 
clean and bright. Use a good 

e of brazing flux and a good filler 
(While slightly more expensive 
1 the average, we have found Tobin 
ze the best general-purpose rod.) 
a large, soft flame and avoid over- 
ting either the rod or the work. The 
nze should flow freely but not burn. 
he deposited metal becomes rough 
porous, it is an indication of burning. 
ind-saw brazing is one of the most 
mon and typical jobs. It is best to 
1 off one tooth on one end of the 
and two teeth from the other end. 
; will keep the teeth in uniform set. 
xt, bevel the ends with a file for the 
gth of one tooth. Don’t bevel more 
the length of one tooth. 
vo brazing clamps or frames are 
mn. The metal one was made in an 
r with a cutting torch and the parts 
embled by brazing. The other is 
le of wood. 
ip the beveled ends of the blade 
the width of one tooth, and see 
the back of the saw is straight. 
nkle a little common kitchen borax 
veen the beveled edges and a little 
yp of the blade. 
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For the joint you may 

use either silver solder, 

which may be obtained “cs 
from your jeweler, or 
some filings of a Tobin 
bronze filler rod. We pre- 
fer silver solder, and fifty 
cents worth will repair 
about thirty average saws. 
A piece of silver solder, 
about half again as large 
as the area beveled, is 
placed between the beveled edges. A 
small oxyacetylene tip is selected, and 
the flame held so that it crosses the 
saw parallel to the joint. Use the soft 
part of the flame—that is, with the tip 
held about 4 in. from the saw. Have 
an old pair of pliers in your other hand 
and keep them in the flame. If the 
pliers were cold, they would chill the 


Sa = 











The drill shank and the end of the rod are 
beveled about one and a half diameters 





A heavy-duty band-saw clamp made from scrap steel and, 
above, a clamp of wood, the principal part of which is a 
piece 2 by 4 by 12 in. In oval, the joint after brazing 


saw and make it brittle at the joint. 

First, the borax will start to boil; 
then the filings or silver solder will 
suddenly spread over the joint. At that 
instant remove the torch and grip the 
joint with the pliers. The braze will 
set at once. You need not be afraid 
to use a wooden frame because the 
brazing is done so quickly that the 
wood is not even scorched. 

Remove the saw from the clamps 
and dress the joint smooth with a 
sharp file. If done properly, the joint 
will show only as a line. 

It is often necessary to lengthen a 
drill for drilling a deep hole or a hole 
close to a frame where there is not 
room for a hand drill or a power drill. 
This is done as shown in the photo- 
graph at the left—W. C. CHENEY. 
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MANY a good lathe chuck has been 
ruined and many a good tool broken 
when a boring bar has hit the hardened 
jaws of the chuck in finishing the bot- 
tom of a bore. To allow clearance for 
the tool, it is common practice to set 
the work in the chuck against a pair 
of parallels, but the parallels must be 
handled each time a new piece of work 
is put in the lathe and they are fre- 
quently mislaid or covered with a litter 
of chips, which means loss of time and 
annoyance. All this may be avoided by 
using a set of spring clips or spacers 
like those illustrated. 

The spacers are short lengths of 4- 
or 3/16-in. square cold-rolled stock, 
with a shallow saw kerf cut in each 
end to hold the spring. The bars should 
be slightly longer than the chord of the 
largest arc of the chuck for which 
they are made, so the work will just 
clear the ends of the springs. The ones 


; : f 
Spacers made from square cold-rolled steel are used under @ 
the work so there will be sufficient clearance for the tool 4 


Machinist's 


WIEN 


deep castings are 


the hammer handle near the head. 


much to ruin the handle. 





DRILL 
CHUCK 





Be SLIDING 
~ STRIPPER 





Hammer Handle 
Wrapped with Lacing 


being chipped, 
dental knocks often damage the narrow part of 
Since 
the weakest part of the hammer, it does not take 
To protect this part, a 
machinist wound rawhide lacing around the wood. 
It is better than tape because it is not affected by 
oil or gasoline, which so often loosens tape. 


Punch, Die, and Stripper 


Springs Hold Spacers on Chuck 


shown were made for a 10-in. chuck 
and are 4 by 3% in. 

Such a set of clips may be made in 
fifteen minutes at practically no cost, 
and will last a lifetime. They may be 
attached to the chuck jaws in a mo- 
ment and will remain in place until 
removed. They will automatically 


plumb the work with the face of the 
chuck and allow clearance for the tool 
so that a cut may be made clear through 
the work without danger of striking 
the jaws of the chuck with the boring 
R. GERALD BULLARD. 


bar. 




















The spacers, instead of 
being loose, are held on 
chuck jaws with springs 


acci- 


this is 


O.R.S. 


for Delicate Work 


AMATEUR as well as professional mechan- 
ics sometimes require a small punch and 
die with a stripper. 
strument maker recently had to punch a 
fine, 
balance, 
struments. 
small round piece of rod and held in a drill 
chuck. 
piece of 
on which was formed a sliding stripper of 
thin sheet steel. 
in the bar. 


For example, an in- 


clean 0.008-in. 
and 


hole in the _ bridge, 
pointer of a number of in- 
The punch was mounted in a 


The die was a bushing set in a 
5g by %-in. cold-rolled steel bar, 


A suitable nest was made 
CHARLES H. WILLEY. 
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Rag Aids in Soldering 
Cylindrical Screens 


AFTER forming the cylindrical screen 
illustrated and fastening the ends with 
wire, the screen is ready for butt sol- 
dering. Solder is prevented from drip- 
ping through the holes in the screen to 
the other side by the simple expedient 
of stuffing a rag inside the screen. 


Fastening Name Plates 
to a Curved Surface 


IN RIVETING a number of springy 
name plates to cylindrical work, the 
operator used a loop of 3/32-in. wire 
as shown below. The work rests on a 
steel bar clamped to the drill table. 
First one hole is drilled in the name 
plate and the rivet inserted. Then the 
wire loop is passed over the plate and 
under the foot, so that the plate can be 
pressed close.to the work while the 
other hole is drilled. 
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The plate is held down on the cylindrical 
work by a wire loop passing under the foot 
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Using touch-up gun to spray 
a so-called “brushed brass’ 
bronze on worn chest straps 













RALPH G. WARING 


N HANDLING a paint spray gun, 
he first principle is that of al- 
| ways spraying at right angles to 
surface being coated. One of 
hardest tricks for the beginner 
arn in coating a wide table top, 
instance, is to hold the gun at 
right angles to the table face and 
é then move both body and arm 
x with the spraying operation. 
yain, the operator must keep 
un constantly at the same dis- 
e from the work or a vast dif- 
nce in the appearance of vari- 
parts of the coating will soon 
pparent. 
he distance itself will vary with the 
, material, and pressure. For this 
son it is advisable to obtain several 
els of building board about 2 by 4 
n which to practice. Experiment 
shellac, varnish, lacquer enamels, 
it, and enamels, and make notes as 
he reduction of the materials with 
r proper thinners, pressure and vol- 
ratios, and most important of all, 
proper distance at which the gun 
st be held to get a wet, free-flowing, 
nonsagging coating on the work. 
this way you can also discover the 
erence between spraying flat work 
| vertical surfaces in order to pre- 
it “slipping” or sags. 
{n finishing wide, flat surfaces, it is 
en necessary to spray across the 
‘(in in slightly overlapping strokes 
{ then immediately coat the surface 
iin in the same manner, but with 
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Shade-coat work with the spray. 









Here maple 
and walnut are being blended on a mirror frame 


the grain. This insures an even flow of 
the finishing material. 

Before you start to spray any job, 
the following steps are in order: 

1. Clean up all areas adjacent to spray 
booth and sprinkle floor with water. 

2. Place work on revolving spray 
table and dust off with the air duster, 
used in the left hand while a mule-hair 
duster is manipulated with the right. 
Give a final dusting with air. If for 
last coat of finish, tack off with a good 
tack rag. 

3. Test gun on spray panel to see 
that flow and pressure are correct. 
Spray all out-of-sight portions first. 
With pieces such as stands and tables, 
finish the top last of all, working up- 
ward from the feet. This enables you 
to tip the work as required by holding 
the unsprayed top. When the frame 
has been coated with a narrow spray, 
the adjustment is set for wide spray 












The correct working distance for small 
pieces, in this case maple candlesticks 






and the top is double coated. Inspect; 
pick out any lint with a sign painter’s 
fine-tip brush; lift table aside to dry. 
The lighting should come mostly from 
overhead. An 18-in. R.L.M. reflector 
with 100-watt lamp is suitable, or por- 
table equipment may be made up to 
suit. In any case, the light should be 
located at such a distance and angle 
that the operator can sight across. 
Much material is needlessly wasted 
by “over spray.” This means that the 
operator shoots good material into the 
air on both sides of his work. 
Fogging, especially with lacquer 
coatings, is brought about by wrong 
spray operations. First, see that only 
enough pressure is used to coat ade- 
quately and insure flowing out. More 
pressure than this causes ‘dusting.” 
Next, start the work nearest you in the 
case of a wide top; then, as you stroke 
towards the exhaust area, fresh spray 
dust will not fall on the coated section. 
Last of all, see to it that the gun is 
properly taken apart and cleaned. 
This is the second of three articles 
on paint spraying in the small shop. 
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Offset Pliers Used to Force 
Nails into Picture Frames 


THE nails required to hold in the backs of picture 
frames may be forced into the wood quickly by using 
a pair of offset adjustable pliers, as shown below. 
A piece of felt can be cemented to the jaw that comes 
in contact with the wood to protect the finished sur- 
face. Common flat shoe nails may be used, and the 
pliers adjusted so the nails will go only to a depth 
that will not split the frame. 

These pliers also have other uses in the photo- 
graphic darkroom such as removing bottle caps and 
straightening cut-film sheaths.—CLIFTON COWEE. 
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Wah ey A 
Farm Bench Mounted on Wheels 


MUCH repair work, especially that 
done around the farm, cannot be con- 
veniently carried indoors to the work- 
bench. In that case many steps may be 
saved by building a portable bench. The 
one shown has a box built into the bench 
at one end to serve as a container for 





Screws and Bolts Kept 
in Tobacco Tins 


EMPTY tobacco tins, if neatly ar- 
ranged in a rack like that illustrated 
above, are handy containers for screws, 
bolts, and other small parts. They also 
serve as convenient scoops to pick up 
the screws from the bench when one is 
through using them. The tins may be 
marked with the various sizes or, if 
preferred, a sample screw or other part 
may be soldered on the lid. Scrap lum- 
ber can be used for the rack.—B. H. 


S4 


tools. A cover may be 
added. The side rails of 
the framing project at 
the other end for hand- Fastening the back in a picture frame with common flat shoe 
holds so that the bench nails, which are pressed into the wood with offset pliers 
may be moved easily by 
one man.—H. W. QUINN. 
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Roll Goods Guided 
on Skate Wheels 


WHEREVER heavy rolls 
of wire, paper, or rolled See ach 
merchandise are used or a 
sold, an old pair of roller § A ii 
skates screwed to a Sit isis 
counter that is large a 
enough to enable several 
yards of the material to 
be rolled off will make it 
easier to handle the rolls. 
The skates keep the roll 
in a uniform position for The skate wheels keep the roll in position on the counter 
convenient handling. so that it is easy to cut the wire or other merchandise 


Handy Dustproof Rack Holds Oilstone Outfit 


THE readers of POPULAR 
SCIENCE MONTHLY who save 
home workshop hints, or 
those who keep all their back 
copies and get the Home 
Workshop Annual Index as a 
guide for finding any re- 
quired articles, can often 
combine several ideas in one 
project with great advantage. 
For example, the convenient 
dustproof oilstone rack illus 
trated was made by Bur! 
Knutson, of Bismarck, N. I 
by utilizing suggestions in 
six short articles, which ap- 
peared at intervals from 1931 
The rack swings against the to 1937 in this magazine. It 
wall when not in use, but is hinged to the wall so that 
turns out as shown at right it can be turned out of the 
for sharpening dull tools : way when not in use. 
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Timely Tricks for Car Owners 


This rubber brush is 
particularly effective 
on muddy surfaces 


Novel Switch Controls 
Car’s Driving Lights 


DRIVERS frequenting unlighted roads 
at night can hook up a spotlight or an 
emergency fog light so that it will go 
on automatically in case anything hap- 
pens to blow out the headlight fuse. As 
shown in the diagram, the circuit em- 
ploys a horn relay in such a way that 
the wiring for emergency use does not 
interfere with the normal operation of 
the: spotlight or fog light.—G. R. B. 
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How relay is wired to operate the safety light 
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e, the pump is connected to the vacuum line on the distributor 


Hand Pump Tests Automatic-Spark Adjustment 


O MAKE an effective car-washing 

brush, drill a few small holes in a 
short length of pipe. Then cut a num- 
ber of disks from an old inner tube 
and slip them over the pipe, as shown. 
A pipe cap and a nut will hold them 
in place. When the brush is attached 


TO PROVIDE suction 
for checking the ad- 
justment of an auto- 
matic, vacuum-operated 


or 
i spark advance on the 
a distributor of a car, an 
* ordinary tire pump can 
| the base of the pump 


and reverse the posi- 
tion of. the lecther 
washer. Then when the 
handle is drawn _ up- 
ward, air will be sucked 


be used. Remove the 
ball check valve from 


Se) 


— 








into the pump hose, 
creating a vacuum. 





Spreader With Light Aids Tire Inspection 


XAMINING the in- 
of a punctured 
is made easier by 
illuminated spread- 
hown. Two metal 
ngles are joined at 
1 corner by metal 
covered with 

ien spools that are 
to revolve. A 
niatureelectric-bulb 
is mounted in 
center of one tri- 
le, while the cen- 
of the opposite 

















ngle is cut away. 
ed to an electric 
let, the spreader is 


1 as indicated. 


JUNE, 1938 


Odds and ends make up the illu- 
minated tire-inspection spreader 
illustrated in use at the right 









INNER-TUBE 
— RUBBER 











to a hose, water seeps through the 
pipe perforations of the attachment, 
washing away dirt loosened by the rub- 
ber disks.—A. H. W. 
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The gauge can be at- 
tached to the thermostat 


Extra Gauge on Motor 
Shows Radiator Level 


A GLASS gauge connected to the ther- 
mostat on my car makes it easy to de- 
termine the water level in the radiator. 
Tapping out the boss on the thermostat 
casing, I inserted the sight glass and 
fitted it with a quarter-inch petcock, 
which is kept closed, of course, while 
the motor is running. When the pet- 
cock is opened, the glass tube shows 
the water level in the radiator.—E. W.C. 


Clutch Operates Horn 


CONNECTED to a 
horn terminal, an in- 
sulated bolt placed in 
a car floorboard con- 
tacts the grounded 
clutch pedal when the 
latter is fully de- 
pressed in an emer-\ 
gency stop, complet- 
ing the circuit. 


CLUTCH PEDAL~ 
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Homemade section lifter being 
used to remove paraffin sec- 
tions from water in which they 
were placed to correct curling 


N SCORES of laboratories through- 

out the world, technicians are at this 

moment slicing animal and vegetable 

tissue into pieces thinner than the 
sheerest tissue paper. Botanists are 
carefully cutting up plant roots, stems, 
and leaves in order that they may 
study their inner wonders. Zodlogists 
are doing the same with bits of skin 
and liver and muscle from different 
animals, to get first-hand information 
about their structure and _ function. 


the specimen into a fixing bath to kill 


] To make paraffin sections, first plunge 
and harden the cells forming its tissue 







This Article Describes 


an Easy Method by Which 


Sliced into Sections by 


Setting Them in Paraffin 





Plant pathologists section diseased 
leaves in order to identify the organ- 
isms causing the trouble. In hospital 
laboratories, staff pathologists speedily 
cut into minute slices bits of tissue 
sent up from the operating room, to 
learn exactly what is the matter with 
the patient. 

This slicing of plant and animal tis- 
sue——‘‘cutting sections,” it is common- 
ly called—is one of the most important 
and fascinating branches of the ex- 














and rinse it in water. A metal tea ball 


r Remove the specimen from the fixer 
is handy for this purpose, as illustrated 


To dehydrate, dip the specimen into 
3 a vial of dioxan containing crystals 
of calcium chloride to absorb water 





Tissue-Thin 










tensive field of microscopy. Many 
laboratories employ skilled men and 
women who do little else. If you have 
constructed the microtome described in 
the preceding article (P.S.M., May 
1938, p. 88), or have access to a simi- 
lar instrument, you can duplicate these 
processes—a bit clumsily perhaps, at 
first, but with considerable pleasurs 
nevertheless. 

Without much research, you can 
prove to yourself that it is impossible 
to cut even moderately thin sections ot! 
soft substances such as beefsteak 01 
chicken liver merely by grasping a 
knife and the tissue and going to work 
Special preparation is necessary in 
order to produce sections thin enough 
to meet the demands of the microscope 

something like ten microns in thick- 
ness. A micron is a thousandth of a 
millimeter, or 1/25,000 of an inch. 

There are in use three fairly com- 
mon processes of preparing tissue so it 
can be sliced with a microtome. One is 
to freeze it with expanding carbon di- 
oxide or ether, or with dry ice. Anothe1 
is to saturate the tissue with paraffin so 
that it is firm and rigid. And a third 
way is to saturate it with collodion. 

Of these three, the most generally 
useful is the paraffin method, and this 
is the one to be explained in this article. 
The method consists, briefly, of fixing 
the tissue, extracting all the water 
from it, saturating it with paraffin, 
slicing, removing the paraffin from th« 
slices, staining if necessary, and mount- 
ing in balsam or a similar medium. 

Before you go very far in a study o! 
existing ramifications of the paraffin 






















affin kept liquid by a heater mad« 
with an electric lamp and reflector 


4 The specimen is then soaked in par- 
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Specim 


technique, you will discover that there 
about as many different ways of 
riving at the same destination as 
re are of dancing the big apple. 
Every worker has his pet fixing solu- 
tion, his particular method of dehy- 
drating, and his own way of doing this 
and that. But his results are usually 
little different from those of another 
rker who, compared with the first, 
seems to be doing everything wrong. 
hat, perhaps, is the way of all science. 
Anyway, it indicates that the various 
steps about to be outlined may be 
varied considerably without causing a 


major disaster. 

For one thing, we are going to junk 
some of the old, established steps, and 
thereby save hours and hours of time. 


We can do this because of a rather re- 
markable, fairly new, and inexpensive 
substance called dioxan. The usual 
method of embedding tissue in paraffin 
for sectioning involves passing it 
through a number of alcoholic baths of 
increasing strength, until finally abso- 
lute alcohol is reached, for the purpose 
of extracting water. Fairly large pieces 
of tissue may have to stay in one bath 
for many hours, with the total time 
required running into days. Dioxan per- 
mits the thing to be done in one jump 
of three to twenty-four hours. 
tu can use almost any tissue for 
your first sectioning attempts. Beef- 
steak is easy to get and handle, and 
provides some interesting details in the 
hed section. The process of con- 
rting a sirloin into a microscope slide 
ve broken into steps, as follows: 
ing. A fixer is a chemical solu- 


MADE FOR YOUR 


ENS microscope 





MORTON C. WALLING 


tion that kills the cells of the tissue 
and fixes or hardens them so they will 
hold their shape during subsequent 
handling. Best results are obtained 
when the tissue from a freshly killed 
animal is plunged immediately into the 
fixer. Of course, you can’t do that with 
the beefsteak, so you will have to dis- 
regard some distortion that might 
worry a scientist. Cut your meat into 
little cubes, say five to eight milli- 
meters on a side, and drop it into about 
twenty times its volume of fixer. 
There are many fixers, and no really 
universal one. But picric-alcohol will 


How paper is folded to make molds for casting blocks of paraffin in which 


FOLD PAPER ON — 
DOTTED LINES 





END PARTLY FOLDED 


Tiny molds, folded from paper as shown 
5 above, are used to set specimens into 
handy blocks of solidifying paraffin 
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specimens are embedded. Also, details of the handy tool for lifting sections 


COMPLETED BOx 





SECTION Lir TER 










Trim away excess wax and insert the 
block into your homemade microtome. 
Then slice thin with a razor blade 



































At the left is a maaqnified section of the 
anther of a flower, showing pollen grains. 
Below, section of dog liver after staining 


do for your beefsteak, and for a great 
many other animal tissues. To make 
it, mix 250 cubic centimeters of ninety- 
five-percent (Continued on page 112) 
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the glass with albumen fixative made 


7 To cement a section to a slide, smear 
by mixing glycerin with white of egg 












slide in xylol, os shown in the upper 


8 With the section in place, dip the 
photograph, to dissolve the paraffin 
















Make It Yourself 


By RAYMOND B. WAILES 


AVE you ever tried your hand at 
making useful household prepara- 
tions in your own home labora- 
tory? After you have had the fun 

or performing these experiments, you will 
nave something useful to show for them; and 
the simple reactions involved will give you 
a new insight into the chemical processes 
applied by manufacturing chemists. 

At this time of year, nearly every house- 
hold can use a cleaner or polish for white 
shoes. It should whiten the shoes economi- 
cally, last well, and not rub off. You can 
easily make a good shoe-whitening liquid 
from a white powder called lithopone, 
which is sold at paint stores. It is an inex- 
pensive mixture of zinc sulphide and 
barium sulphate. 

For the shoe whitener, simply mix to- 
gether forty grams of lithopone, three 
grams of soap flakes, sixty cubic centi- 
meters of water, four cubic centimeters of 
gum arabic solution, and about one tenth 
of a gram of sodium benzoate. In measur- 
ing out the various ingredients, you can 
consider that one teaspoonful of any pow- 
dered substance weighs approximately five 
grams, and that an ordinary drinking glass 
holds about 240 cubic centimeters. Shake 
the resulting fluid each time before use. 
The gum arabic solution called for by the 
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INK FOR MARKING LAUNDRY should resist de- 
composition by heat. Above, an ingredient of such 
an ink is being prepared by rinsing silver carbonate 
with a stream of water siphoned from a reservoir 


formula may be made 
up by soaking a tea- 
spoonful of gum ara- 
bic overnight in three 
teaspoonfuls of wa- 
ter, and then warm- 
ing the soluticn. 

The polish works 
because it contains a 
white pigment sus- 
pended in a liquid 
vehicle—in this case, 
water — and a gum 
that makes the pig- 
ment adhere to the 
canvas of the shoe. 
The soap serves the 
double purpose of 
cleaning the shoe and 
helping to keep the 
white pigment in sus- 
pension. The sodium 
benzoate acts as a 
preservative to keep 
the gum from fer- 
menting or mildew- 
ing, and may be 
omitted if the polish 
is to be used up 
within the next few 
months. 

In case you en- 
counter any difficulty 
in obtaining the lith- 
opone, you can use 
an alternate formula 
consisting of five 
grams of _ precipi- 
tated chalk, two 
grams of zinc oxide, 
forty cubic centimeters of water, 
two cubic centimeters of gum ara- 
bic solution, and about one tenth of 
a gram of sodium benzoate. Mixed 
together, these ingredients produce 
a good liquid polish for white shoes. 

Government scientists are re- 
sponsible for the discovery that a 





liquid with the mouth-filling name o' 
orthodichlorbenzene will remove tarnis! 
from metals. You can take advantage 
of their research and make an excellent 
metal-polishing paste by mixing one 
part by weight of the liquid with about 
five or six parts of precipitated chalk. 
Also, the fluid alone can be used upon a 
cloth to polish metal objects. In order- 
ing this substance, be sure to specify 
the orthodichlorbenzene, which is a liq- 
uid, and not paradichlorbenzene, a solid 
chemical used to repel moths. 

A “magic cleaning cloth” for metals 
can be prepared at home with another 
simple formula. Add eight fluid ounces 
of oleic acid to the same amount of or- 
dinary gasoline (not the antiknock va- 
riety that contains lead). Taking great 
care to keep this gasoline-laden mixture 
far away from any flame that might 
ignite the inflammable vapor (or the 
liquid itself, if it should spill or spat- 
ter), mix into it about a quarter of an 
ounce of stearic acid that you have 
brought just to the melting point by 
heating with a very gentle flame. 
Pieces of flannel or other heavy cloth 
may now be soaked in this solution and 
allowed to dry, out of doors, for twenty- 
four hours. The fabric becomes impreg- 
nated with the two organic acids, which 
dissolve the tarnish upon a metal that 
is rubbed with the cloth. Since these 
acids are extremely mild ones, the cloth 
may be used without fear of harming 
the hands. 

Stains of iron rust upon clothing are 
easily removed with a chemical called 
potassium acid oxalate. To prepare this 
substance, dissolve about ten grams of 
oxalic acid in fifty cubic centimeters of 
warm water. Place twenty-five cubic 
centimeters of the resulting solution in 
a beaker or evaporating dish, and add a 
drop of phenolphthalein solution. 

From a burette fitted with a rubber 
tube, glass tip, and pinchcock, add drop 


Magic Polishing Cloth Removes Tarnish 

















“OZ. / 
es enc STIR INTO 
cs Se MIXTURE OF 
ey 8 OZ. OLEIC AC 
’ AND 
= , 8 OZ. GASOLIN 


SOAK CLOTH 
IN SOLUTION AND DRY 
OUT OF DOORS FOR 24 HOURS 


Pieces of flannel or other heavy cloth, soaked in a solution of oleic and stearic acids 
in gasoline, readily remove tarnish from silver and other metals rubbed with them. The 
drawing at the right, above, gives the successive steps in preparing the “magic” cloths 
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USEFUL HOUSEHOLD CHEMICALS 





You Can Prepare in Your Own Laboratory 


y drop a solution of potassium hy- 

roxide, or caustic soda, made by dis- 

ving about six grams of the solid 
chemical in ten to thirty cubic centi- 

1eters of water. Continue doing so un- 
til the oxalic acid solution, containing 
the phenolphthalein, turns pink. This 
operation, known as titration, results in 
the formation of potassium oxalate. 
Finally, add the untreated twenty-five 
cubic centimeters of the original oxalic 
acid solution to the portion that you 
have titrated. The pink color will dis- 
appear, and you will now have a solu- 
tion of potassium acid oxalate. 

To remove a rust stain from clothing, 
simply rub this solution upon the spot 
with an old brush. It should be consid- 
ered in a class with such household 
substances as iodine and ammonia—poi- 
sonous, but useful if handled carefully. 

This rust-spot remover can also be 
used in solid form. If you prefer this, 
evaporate the solution of potassium 
acid oxalate to about half its original 
volume, and then let it stand in a cool 
place to allow the chemical to crystal- 
lize out. When obtaining crystals from 
a solution in this manner, the liquid 
should be loosely covered to exclude dust 
and still let the solvent evaporate. Cov- 
ers made of cloth, stretched over em- 
broidery hoops, may be laid over the 
vessels to serve this purpose. The white, 
needlelike crystals of potassium acid 
oxalate that you obtain should be bot- 
tled for safe keeping. To remove a rust 
spot, rub a few of the crystals with a 
match stick upon the wetted brown 
Stain, 

Ink used for marking laundry may be 

composed by heat when the clothes 
are ironed, forming chemicals that may 
eat a hole in the fabric. To make an ink 
that does not have this injurious effect, 

solve two grams of silver nitrate in 
fifteen cubic centimeters of water. Also 
dissolve about two grams of sodium car- 


































bonate, or washing 
soda, in twenty cubic 
centimeters of water. 
Mix the two solutions. 
Recover the white pre- 
cipitate, which consists 
of silver carbonate, by 
filtering the mixture. 
This white silver car- 
bonate will contain some 
soluble sodium nitrate, 
which should be re- 
moved by directing a 
stream of water from 
your wash bottle upon 
the precipitate while it 
is still upon the filter 
paper. About a quart of 
wash water will rinse 
the precipitate  suffi- 
ciently. 

Scrape the washed 
precipitate from the fil- 
ter paper and grind it, 
while it is still moist, 
with two grams of tar- 


“he 


A cover made of cloth stretched over 
an embroidery hoop is handy for 
keeping dust out of a solution during 
crystallization. Vapors can escape 


ADJUSTABLE 


Automatic Siphon 
Is Self-Starting 


In operations involving decanta- 
tion, or drawing off liquids from 
precipitates, this easily made de- 
vice will start the flow and save 
you the risk of getting a mouthful 











REMOVER FOR RUST STAINS 


Here the process of titration, or adding 
a solution drop by drop until a desired 
effect is observed, is being used to pro- 
duce a supply of potassium acid oxalate 


taric acid. This will convert it to silver 
tartrate. Now add ammonium hydroxide in 
small amounts—say, one third of a tea- 
spoenful at a time—until you obtain a 
clear liquid. This dissolves the silver salt. 
Add a pinch or two of sugar to act as a 
thickener, and a small crystal of copper 
sulphate to serve as a coloring agent. Di- 
lute the solution with water to a volume of 
fifteen cubic centimeters, and the laundry- 
marking ink is ready for use. 

Commercial artists and photographers 
do not rely upon soap lather for the beau- 
tiful, foamy bubbles that you see in mag- 
azine pictures and in advertisements for 
toilet preparations. You can duplicate one 
of their tricks by dissolving fifteen grams 
of saponin, a harmless white powder ob- 
tained from the soapwort weed, in ninety 
cubic centimeters of glycerine. The mixture 
should be heated in a water bath—that is, 
placed in a beaker and kept surrounded 
with boiling water—until the chemical dis- 
solves. Several tablespoonfuls of the result- 
ing preparation will produce a marvelous 
crop of big bubbles, when agitated in 
several gallons of water. Another formula 
for a bubble-producing preparation con- 
sists of forty grains of sodium lauryl 
sulphate, fifty-five grams of sodium carbon- 
ate, and five grams of saponin. This mix- 
ture is a white powder. 

A simple, (Continued on page 115) 
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OVEL as well as serviceable, 
the beer-keg radio described 
on these pages will make a 
useful addition to the furnish- 
ings in your game room. It can be 
used either as an end table or as a re- 
freshment stand, and, since it is an 
entirely self-contained unit, operated by 
dry batteries, it can be carried onto a 
porch or even into the yard when warm 
summer days and evenings make this 
desirable. If you build this five-tube 
set carefully, it will give excellent re- 
ception from stations 1,000 miles or 
more away. 

The unusual cabinet that houses the 
chassis, speaker, and batteries of the 
powerful superheterodyne circuit, is 
nothing more than an in- 
expensive ten to fifteen-gal- 
lon wine barrel, which can 
be purchased from any 
mail-order house. Making 
the barrel resemble a beer 
keg requires simple, inex- 
pensive treatment whichwill 
be described later. 

To transform the barrel 
into a receiver cabinet, first 
saw it into two sections at 
a point approximately four 
inches down from the top. 
The smaller section is the 
lid, to the underside of 
which the chassis is fas- 
tened. In front of the lower 
section of the barrel, cut 
out a hole five and a half 
inches in diameter. This 
will serve as the speaker 
opening. The batteries rest 
on the bottom of the same 
section, concealed from view. 

The dimensions of the 
chassis will depend to some 
extent. on the size of the 
barrel used to house it. The 














An ordinary barrel is the cab- 
inet for this radio. The lower 
half, shown above, houses the 
dry batteries and the speaker, 
while the chassis 
under the top, as at the right 


Note the ample shielding and the porcelain ground and antenna 
terminals. Chassis, viewed from below at right, is easily made 


reader will find it an easy matter to 
bend a chassis out of sheet aluminum, 
or, if he prefers, he may purchase a 
standard five-tube chassis from a radio- 
supply house. 

To assure maximum sensitivity, the 
author made use of the latest tubes 
available for battery operation. For 
maximum power, iron-cored intermedi- 
ate-frequency transformers having an 
amplification factor nearly twiceas great 
as the standard air types were used. 

The antenna, oscillator, and inter- 


mediate-frequency coils are shielded to 
insure good stability and ventilated alu- 
minum cans shield the first three tubes 
from any stray couplings that might 
High-frequency 


exist in the circuit. 


is mounted 












BUILD THIS Bee r-Keg 


currents are prevented from entering 
the audio-frequency stages and causing 
distortion by inserting a 20-mh. choke 
into the plate lead of the 134 tube and 
by-passing it with a .0002-mfd. mica 
fixed condenser. Mica by-pass conden- 
sers also have been included in the 
plate circuit of each of the two audio- 
frequency stages. 

A compact 100,000-ohm variable re- 
sistor regulates the amount of the bias 
on the grids of the 1A6, 1A4, and 1B4 
tubes. For tuning, a standard .00036- 
mfd. two-ganged tuning condenser is 
used in conjunction with an adjustable 
padding condenser. Mount the padding 
condenser on a white ceramic base to 
avoid high-frequency losses caused by 
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Radio 





leakage from inadequate insulation. 

The two double-tuned intermediate- 
frequency transformers have been ad- 
justed at the factory for a frequency 
of 456 kilocycles. Variations in the wir- 
ing of the set may cause the setting to 
be altered slightly. If this occurs, you 
can easily readjust the mica trimmers 
by means of the two _ nickel-plated 
screws recessed into the top of each 
transformer. 

Batteries for the beer-keg radio are 
of the medium-duty type. A three-volt, 
dry-pack “A” battery of the plug-in 
variety heats the filaments of the tubes. 
To reduce the supply of current to two 
volts, a wire-wound, two-ohm filament 
resistor must be used in the “A”’ line. 

Since an electrodynamic type of 
speaker would require a separate six- 

lt storage battery, the author se- 
lected a six-inch dynamic speaker of 

permanent-magnet variety which 
joes not require such a battery. The 
speaker should be mounted first on a 
piece of wood about seven and a half 
inches square and three eighths of an 
thick, with a six inch hole in the 

ter. The panel-mounted speaker 
can be screwed to the inside of the 
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This diagram shows all wiring details for the battery-powered set 


FOR YOUR 
GAME ROOM 


You'll get a “barrel 
of fun" from this nov- 
el radio. Tuning di- 
als are on top. It is 
shown below in use 
asagame-room table 


barrel, just behind the hole cut for it. 

If the reader wishes to improve the 
appearance of the unfinished keg—kegs 
are usually of white oak with heavy 
blued-steel hoops—he can stain it with 
a light walnut finish, and then polish it 
with a coating of wax. The metal hoops 
can be either chromium plated or, if 
that is not practical, they can be fin- 
ished in black enamel. Drill holes 
through the top of the keg to admit 
the shafts of the control knobs. 


C. MILLER 
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LIST OF PARTS 


Tuning condenser, two-gang, 
.00036 mfd. 
Adjustable padding condenser. 
Tubular condensers, four, .1 
mfd. 
Tubular condensers, two, .01 
mfd. 
Mica fixed condenser, .004 mfd. 
Mica fixed condenser, .0001 mfd. 
Mica fixed condenser, .0002 mfd. 
Mica fixed condenser, .0003 mfd. 
Volume control and switch, 
100,000 ohm. 
Resistor, 100,000 ohm, % watt. 
Resistor, 50,000 ohm, 1% watt. 
Resistors, two, 1 meg., 1% watt. 
Resistor, 500,000 ohm, 1% watt. 
Resistor, 200,000 ohm, % watt. 
Resistor, 100,000 ohm, 1% watt. 
Resistor, 2 ohm. 
Radio-frequency choke, 20 mh. 
Miscellaneous.—Tubes (see di- 
agram), tube shields and sockets, 
speaker (see text), chassis, an- 
tenna and oscillator coils, trans- 
formers (see text), eight-way 
battery cable, barrel (see text). 
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ICKS and scratches in radio cabi- 
nets are easily filled in and made 
invisible with the materials and equip- 


ment contained in the convenient re- 


pair kit shown in use in the illustration 
above. 


Included in the kit are shellac 





The wedge crystal, below at left, is mount- 
ed in anintermediate-frequency transformer 





Broadcast Receivers 
Get Crystal Control 


CRYSTAL control of broadcast receiv- 


ers to obtain sharper tuning is now 
possible, according to the designers of 
a new wedge-shaped control crystal. 


Ordinary parallel-face crystals have a 
narrow frequency response and cut out 
the high and low notes, making them 
unsuited for use in speech-and-music 


reception. The new shape, it is claimed, 
has a broad response and reproduces a 
wide range of frequencies. 


Q2 


FIVE TIMELY 





IDEAS FOR 


Radio Amateurs 


Working shellac into a scratch 
with a spatula. The alcohol 
lamp is used to soften the shellac 


sticks in black and white, as well as in 
light and dark shades of walnut and 
oak. An alcohol lamp is provided for 
warming the sticks, and a special spat- 
ula is used to smooth the melted shellac 
into the scratches. 


Simple Unit Improves 
Car-Radio Reception 


IF YOUR car radio has a short anten- 
na, its pick-up efficiency can be im- 
proved by a compact matching resona- 
tor easily installed in the aerial lead. 
The device gives a choice of seven in- 
ductance values, the most efficient of 
which can be selected by adjusting a 
handy slotted nut with a screw driver. 





Turning the slotted nut adjusts the device 


Converter Gives Motorists Short-Wave Radio 


SHORT-WAVE radio reception 
for motorists is made possible 
with a simple converter that 
can be easily attached to the 
dashboard and used in con- 
junction with any ordinary 
standard-band automobile re- 
ceiver. Besides covering a num- 
ber of high-frequency wave 
lengths, the unit hasa distance 
range of from 5,000 to 8,000 
miles. Readily switched from 
long to short wave, or back, 
the converter is tuned by an 
airplane-type dial and special 
vernier control. It is available 
for motorists in states permit- 
ting short-wave auto radios. 





How the short-wave converter is fastened to the dash 


Rule Aids Planning of Circuit Designs 


RESEMBLING the mathematical slide 
rule used by engineers, a new radio 
slide rule has just been placed on the 
market to assist radio-circuit design- 
ers. Knowing any two of three quan- 


Mayen 


Important factors in circuit design can be figured easily with this radio slide rule 








tities such as inductance, capacity, and 
frequency in a circuit design, the user 
of the compact, time-saving instrument 
can easily find the third, unknown fac- 
tor by adjusting the calibrated slide. 
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What Margaret Bourke-White, America’s 
on- famous woman photographer, said when 
m- . 4 . 
sa - Ralph Martin inquired if she thought that 
ad. one cigarette was as good as another 
in- 
of 
a 
er iar. 
“Cigarettes seem pretty much alike 
to me. Do you find some dif- 
ference between Camels and the 
others, Miss Bourke-White?” 
“Camels are different, Mr. Martin, 
in a /ot of ways. My nerves must 
F be as trustworthy as a steeple 
2 jack’s. Camels don’t jangle my 
LUMBER CAMPS, dams, skyscrapers, mines, sub- nerves. When I'm tired—I get a 
2 ways (as above) —appeal to Margaret Bourke- ~~ wah s Comet. we moment, 
: White. She has gone all over the United States, I like = enjoy Camels soe diges- 
O to the Arctic, to far countries. Her photographs tion’s sake.’ There’s something 


about Camels that agrees with 
me — that’s what counts most.” 


ks 


ENR 3 


ore 
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are now internationally famous for their vigor 
and sensational interest. They're different! And 
that’s just what Miss Bourke-White said about 
Camels to Ralph Martin at the New 
York World’s Fair grounds (right). 
: 's Check up on your time 
~ for hearing 
EDDIE CANTOR! 


America’s great fun-maker 
and personality, brought 


~ 
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-) 
to you by Camel cigarettes, 
every Monday night over 
Columbia Network. See 
local newspaper for time. 


Also BENNY 
GOODMAN'S BAND 


Hear the great Goodman 
Swing Band ‘‘go totown.” 
Every Tuesday night at 
8:30 pm E.S.T. (9:30 pm , ‘ P 7 
E.D.S.T.), 7:30pmC.S.T.. MISS BOURKE-WHITE is fond of doing the things 


6:30 pm M.S.T., 5:30pm most alert young women do—dancing, going to 


THEY ARE THE 


LARGEST- 
SELLING 


A matchless blend of 
finer, MORE EXPENSIVE 


P. S.T., over Columbia the theatre. “And,” she says, “I have Camels with 
d CIGARETTE TOBACCOS —Turkish Ne work ; gs age 
r IN AMERICA ants Geseneiie 7 ; me. Camels make a big difference in smoking. 
it 


ONE SMOKER MU, 4 
TELLS ANOTHER 
a rane 
ple bought the 


xpert growers tell their who grows tobac acral ofr ple bought the 
reference in cigarettes Jat, sete * | Baha soamsttewdn te | Ay gor meh 


Floyd Smither, 
who grows tobac- 


Harry C. King, a 


successful grower for 


“The ( ‘amel peo- 





handsome crop choice lots of my Williams, who 
it’s Camel! The Camel people bought up last tobacco crop—paid more grows fine tobacco. “There's 
. all the choice lots. I smoke for them. So I know they | noquestion—the more expen- 
Camels—so do most planters. use finer, more expensive to- | sive tobacco goes into Camels, 
y : 
¢ smoke Camels because we know I know the quality of tobacco baceos in Camels. That’s why I prefer Camels, and most 








tobacco,” tobacco planters say that goes into them.” Camel is my cigarette.” other planters do, too.” 
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HANGE Vi A ind » orn 
Go places this Spring, the most enjoy- 
able motoring season, with an engine 
that’s as full of youthful vitality as the 
spirit of the season itself. 


Replace those mileage-worn, winter- 
weary spark plugs which time and stren- 
uous service have robbed of efficiency, 
with new Champions. You will experi- 
ence a surge of new power, faster acceler- 
ation and better, smoother performance 
which Champions bring to every engine. 


Champion Spark Plug Change Week has 
become the accepted period for bring- 
ing Cars up to peak performance by mil- 
lions of the nation’s motorists. Regularly 
at this time or every 10,000 miles, they 
have their Champion dealer check their 
spark plugs. When new spark plugs are 
necessary, from an economy andefhiciency 
standpoint, they demand Champions 
because they appreciate the sustained 


WITH NEW 


HAMPION 


SPARK PLUGS 


PT NCE aes 8 


better performance and the gas-saving 
economy that Champions alone provide. 


See your car dealer, your garage man, or 
service station man this week and have 
him check and clean your spark plugs. 
If you need new ones, insist on Cham- 
pions because you can depend on them. 





The Sign of Dependable Sewice 
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O FREELY do lapping compounds cut 

that they often supersede hand reamers 
for finishing bores to size. And reamers, 
especially the expansion type, are costly to 
service. 

An economical way to modernize an old 
milling machine is to motorize it first, and 
then increase its usefulness with a high- 
speed unit for end-mill cutting. 

You can soon ruin a new draw-in collet by 
forcing its expansion or contraction beyond 
the intended range. 

A practical magnetic chuck and a variety 
of work-holding devices can be made from 
a newly developed magnetic steel recently 
placed on the market. 

Three-fluted gun-type taps are most pro- 
ductive for threading zinc-alloy die cast- 
ings. 

Don’t attempt to burnish a long and 
slender piece in the lathe unless the tool 
holder is constructed to double up so the 
rear roll will act as a follow rest. 

Irregularities in dies which may result 
from hardening are daily being corrected by 
mounting a hand or tool-post grinder in the 
milling or die-making machine. A_ small 
pencil grinding wheel can do more work in 
fifteen minutes than eight hours of lapping 
will accomplish. 

Because of the strong joint it makes, 
silver solder is> highly recommended for 
brazing band saws and other small tool 
work of this nature. It is often good policy 
to overlook the first cost and consider 
future savings. 

A cast-iron cylinder 4-in. in diameter, 6 
in. long, and with a \,-in. wall will contract 
0.005 in. if packed in dry ice for fifteen 
minutes. This is valuable to know in many 
small shops where the fitting of sleeves and 
bushings often gives plenty of trouble. 


Whitewash for Masonry 


A NUMBER of old brick and stone 
dwellings in our neighborhood are be- 
ing remodeled into modern homes, and 
quite a few have been beautified by 
whitewash. Here is a formula that has 
proved successful on brick, stone, tile 
or concrete walls: 

Slake 40 lb. of quicklime with boiling 
water, keeping it covered. Strain and 
add 1 Ib. salt dissolved in warm water, 
3 lb. ground rice boiled to a thin paste, 
14 lb. of Spanish whiting, and 1 Ib. o! 
clear glue dissolved in warm water. Mix 
well and let stand for several days. Use 
as hot as possible.—CLAIR L. WADE. 
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Guild Clubs Spread Crattwork Hobby Among Boys 


1. KE. Kallenbach was named librarian. 

{ome workshop projects made since 
January 1 will be displayed at an infor- 
mal exhibition of the Preston (Ont., 
(canada) Homecraft Club May 16. Fea- 
tures at recent meetings have included 
a talk on drafting by Herman Thal and 
an exhibit of wood carving by Gar- 
reit Schut. 

Dr. A. R. Brandenberger has been 
elected president of the Danville lll.) 
Homeworkshop Club; Dr. O. J. Mi- 
chaels, vice president; Robert A. Leav- 
ens, secretary-treasurer. W. R. Walter, 
manual training teacher, was host to 
the club recently ... New officers of 
the Portland 
Club are H. K. Smith, president; H. L. 
Tollison, vice president; F. W. Lutton, 
secretary-treasurer; Andy Anderson 
and A. D. Platt, executive committee. 
Five hundred toys were turned over to 
the Portland Fire Department as the 
club's contribution to the “Toy and Joy- 
maker Program.” 

Officers of the newly organized Bison 
3uilders Club of Buffalo, N. Y., are Leo 
3eyer, president; Alfred Judd, vice 
president; Ray Baer, secretary; Melvin 
Baer, treasurer and librarian ...A 

mstration of spindle and faceplate 
turning was given by Edward Gosselin 
the Ware (Mass.) Homework- 


} ‘ 
perore 


shop Club. Thomas Moriarty has ar- 
ranged for demonstrations on metal 
working and pattern making... The 
Summit Homeworkshop Club, Hagers- 
town, Md., held an informal exhibition 
to which the public was invited. A lo- 
cal saw mill was visited recently ...A 
series of social events is being spon- 


S by the Galesburg (lll.) Home- 
hop Club to raise money with 
to build and equip a club work- 

s] .. The Bend (Ore.) Homework- 

SI Club recently met at the home of 

Yeaton and inspected an 8-in. 
ope he is building . . . Lathes and 
ds of wood turning were dis- 
| by the Vicksburg (Miss.) Home- 

hop Club at the home of F. C. 

Del ... W. C. Brown of the Sohio 

H workshop Club, Cleveland, Ohio, 
structing a doorbell chime, Harry 

M | is building a model airplene, and 

E. HL. Schaefer is making costumers. 
an informal exhibition of the Ed- 

mundston (N.B., Canada) Hobbyist Club 

the rollowing pieces were displayed by 
menibers: dresser drawer, R. C. Flew- 

g; inlay picture, Gerald P. Griffin; 
cl G. W. McElroy; silhouettes, R. 
Bernier; floor lamp, R. O. Nadeau; 





elties carved by A. O. Stenwick, of Red 
3, Minn., which won awards at a fair 


JUNE, 1938 


(Ore.) Homeworkshop 


(Continued from page 79) 





Two members of the Great Falls club with 
a ship's wheel made for a Boy Scout boat 


model of a cathedral, Dr. P. C. Laporte. 
William Landry demonstrated how to 
file and set a bench saw and how to 
grind and hone the blades of a jointer. 

S. A. Eberhardt spoke on the value of 
scale drawings and Clarence Beaulau- 
rier demonstrated how to turn and pol- 
ish plastics before the Great Falls 
(Mont.) Homeworkshop Club. The 
meeting was held at the home of Al- 
bert Wolf, the second club member to 
build his own home. Officers are Dr. R. 
M. Clark, president; C. O. Carlson, vice 
president; E. S. Epley, secretary; E. W. 
Luther, treasurer. 

How to sand plywood to obtain a 
glasslike finish was demonstrated by 
Secretary Stephen J. Milos to the Ware 
(Mass.) Craftsman Guild. President 
Albert M. Antaya, a manual training 
teacher, answered questions on carving 
and methods of finishing. An informa- 
tive monthly bulletin is issued under 
the direction of Mr. Milos. 

Arthur Rowland spoke on “Boats and 
Boat Building” before the LeRoy (N.Y.) 
Homeworkshop Club... As a means of 
raising money with which to equip a 
club workshop, the Louisville (Ky.) 
Homeworkshop Club is making and 
selling lawn chairs. A two-reel film 
“The Smelting of Lead’’ was shown re- 
cently ... The Saginaw (Mich.) Home- 
craft Club held its annual exhibit in 
April in conjunction with a power-tool 
display in the windows of a local de- 
partment store ... Space in an old 
garage has been obtained by the Wyco 
(W. Va.) Homeworkshop Ciub for a 
workshop, and it is now being equipped 
with power tools ... A demonstration 
of homemade jigs was given by T. Ve- 
virit for the Niagara Homeworkshop 
Club, Niagara Falls, N. Y. Talks on carv- 
ing, welding, and abrasives are sched- 
uled for the near future ... Keil Blank 
spoke on braids and their uses at a 
meeting of the Stout Arts and Crafts 
Club, Menomonie, Wise. At another 
meeting Ray Kranzusch discussed 
“Photography as a Hobby.” Stanley 
Fox talked on ways of using pewter. 

Fred Weiler recently lectured to the 
Hardwood Homeworkshop Club, Nee- 
nah, Wisc., on the finishing of metal 
projects and demonstrated uses of 
enamels, crystalline lacquers, and 
crackle finishes. He covered both the 


brush and spray methods. The club 
voted to establish a home workshop li- 
brary and appointed a committee to in- 
vestigate the advisability of making 
toys for a local sanitarium. 

Having successfully completed its 
toy project, the Lakeside Homework- 
shop Club of Muskegon, Mich., has re- 
sumed its regular programs of talks 
and demonstrations. Officers are Har- 
old Taylor, president; Richard K. Morse, 
vice president; Floyd L. Lewis, secre- 
tary-treasurer. 

A wide variety of demonstrations, 
talks, and discussions have been held 
by the Lewis-Clark Homeworkshop 
Club, Lewiston, Idaho, during the past 
few months. At one session William 
Newman, lighting engineer, gave a gen- 
eral talk on lighting and answered 
questions on how home _ workshops 
should be illuminated. 

The Oklahoma City (Okla.) Home- 
workshop Club met at the shop of S. 
Tolley recently and decided to hold a 
club sale of odd pieces of equipment and 
an exhibition. A demonstration of glu- 
ing was given. At another meeting Ray 
Parks spoke about the different types 
of screws, their origin, and uses. 

When the annual exhibition of the 
Capital Homecraft Club, Washington, 
D. C., was held, one of the main ob- 
jectives was to demonstrate that the 
members, although not experts, could 
turn out creditable projects. In many 
cases an early project was placed along- 
side of a recent achievement of the 





va 


Speed boats and working models built by 
Tuck Fuqua of the Richmond (Va.) club 


craftsman to show the improvement. 
The Berlin (N. H.) Woodcraft Asso- 
ciation plans to build a camp this 


spring ... An exhibition was held by 
the Toledo (Ohio) Homeworkshop 
Club in connection with the local 


sportsmen’s show . .. Members of the 
Acton (Ont., Canada) Homeworkshop 
Club are beginning a boat as a club 
project. 

As a result of an attractive display 
in a hardware store window, the Busy 
Bee Homeworkshop Club of Cornwall, 
Ont., Canada, has added four new mem- 
bers and hopes to increase its member- 
ship still more. 

The Crisfield, (Md.) Homeworkshop 
Club has purchased a moving picture 
projector. Recent projects completed 
by members include a lamp by Morris 
Tischler, smokers by Lawrence Tawes 
and William Revelle, and a model plane 
by Wayne Townsend. 

A clubhouse and workshop will be 
built by the Tinicum Homeworkshop 
Club of Lester, Pa. A membership drive 
is being conducted. Lawrence Schwartz 
is in charge. 


SEND A STAMPED ENVELOPE AND WE'LL TELL YOU HOW TO START A WORKSHOP CLUB. 95 





PHOTO 


STAMPS 


Made in Sheets 


with Simply Built Printer 
















i, ; 
Turning the recess for the ground glass in ¢ 
the wooden ring that fits into the can lid : 
The paper is pressed in contact with the : 
negative as shown at left, and the pull- 
chain switch is operated by a foot cord 
type of tin bucket with a diameter of ; 
about 41% in. and a height of about 6 E 
in. A lamp socket for a 25-watt lamp 2 





The tin lid and wood ring, with ground glass 
between, are screwed to the negative holder 


OVELTY photo stamps 
are easy to prepare 
and have such a wide 
appeal that they will 

often provide the amateur photographer 
with a pleasant method of making his 
hobby pay part of its way. Once they 
see a sample of his work, his friends are 
likely to ask him to make up sets of 
stamps for themselves. 

The stamps are small personal pic- 
tures printed in sheets, perforated and 



















is installed in the bottom of this bucket, 
which is then fastened to a base of 
thick wood, 10 by 12 in. A light switch 
of the pull type is wired to the light and 
is fastened to the front of the base so 
that it may be operated by means of a 
looped cord around the operator’s foot. 

A 3-in. disk is cut from the center of 
the bucket lid, and a %-in. thick ring 
is turned to fit the lid. This ring is 3 in. 
in inside diameter and has a turned re- 
cess to hold a disk of ground glass. The 
lid and the (Continued on page 109) 





gummed like postage stamps. They are Bottom view of the top 
board showing how the 


used for decorating letters, albums, and : ; : 

books, and may be specially designed 6h tinge sige alli 

. is ae Spociany S1g' hinged. Note the turn- 

for advertising purposes, bookplates,  buyttoncatchand 45-deg. 

mottos, and insignia. joint to prevent binding 
Because these stamps require a num- 

ber of individual exposures on one sheet 

of paper, a special type of photo printer 


is required. The one illustrated is sim- A 7-in. square a: 
ple in operation and may be used by paper mask is £.* 
any person who can make a good con- fastened sheds haf. 
tact print. a 5-in. square =” 

opening in the ¢ — 


The printer consists of three parts, 
the & " Pee ged +e plywood top, and 
he lamp house anc switch, e nega- the entire top 
tive holder, and the top. The lamp divided into % 
house is constructed from a friction top by _l-in. spaces 
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“‘Slices-of life” shots, speed shots, scenics, night work, full color... count on Retina. 


Call your shots...mame your price... 


There's a Kodak Retina 


that's right for you 


F your first camera, or your next camera, is to 
be a miniature, and you’re looking about for 
one at your price that will give you all the pic- 
tures you plan to take—including gorgeous full- 
color Kodachrome—consider a Kodak Retina. 
There are three different models in the Retina 
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KODAK RETINA II 
f.2.0, $140 


Coupled range finder. Body shutter release. Dou- 
ble-exposure prevention device. Automatic ex- 
posure-count dial. Lens, anastigmat f.2.0. Shutter, 
1/500 Compur-Rapid. Price, including sports- 
man’s field case, $140. 


KODAK RETINA II 


f.2.8, SII5 


Identical with Kodak Retina II, f.2.0, except that 
the lens is an anastigmat /.2.8. Price, including 
sportsman’s field case, $115. 


Only EASTMAN 
<a 


the KODAK 


family of fine picture takers, all with the fast 
lenses and high-speed shutters, the swiftness 
and simplicity of operation, and the wide pic- 
ture-taking scope necessary for brilliant work 
in the miniature field. At your dealer’s . . 3 
Eastman Kodak Company, Rochester, N. Y. 


KODAK RETINA I 
f.3.5, $5750 


Lens, Kodak Anastigmat EKTAR /.3.5. Shutter, 
1/500 Compur-Rapid. Finger and special plunger 
releases. Enclosed optical eye-level finder. Ex- 
posure counter. Price, $57.50. Soft black leather 





case, $1.50. Tan sole leather field case, $8.50. 

KODAK RETINAS LOAD WITH ) 
A WIDE RANGE OF KODAK FILM 

KODAK PANATOMIC—Fine grain permits an amazing degree 
of enlargement. 18- and 36-exposure magazines. 
KODAK “SS” PAN—Lightning-fast. Ideal for snapshots at 
night. 36-exposure magazines. 
KODAK SUPER X—Faster even than “SS.” Invaluable in- 
doors and out. 18- and 36-exposure magazines. 
KODAK INFRA-RED—With a red filter, cuts through atmos- 
pheric haze, produces dramatic effects. 36-exposure mag- 
azines. 


KODACHROME—For full-color transparencies. No extra 





equipment needed. 18-exposure magazines. 
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UNRULY 
HAIR 


Stays Waly Combed 








Even Stubborn Hair Will 
Stay In Place 





Costs But A Few Cents To Use 
— a bottle lasts for months 











r YOUR HAIR difficult to keep in 
place? Does it lack natural gloss and 
lustre? It is very easy to give it that rich, | 
glossy and orderly appearance so essential 
to well-gr omed boy S. 

Just rub a little Glostora through your | 


hair once or twice a week — or after sham- 
pooing, and your hair will then stay, each 
day, just as you comb it. 


Glostora gives hair 

( that natural, rich, 
> aie well-groomed effect, 
instead of leaving it 









stiff and artificial 
looking as waxy 
pastes and creams do. 

Try it! A large 
bottle of Glostora 
costs but a trifle at 
any drug store. 


~~ ee 
Glosloray ig 


ss % 
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Spars for the ‘Alabama’ 


(Continued from page 75) 


yards are shown. Those for the fore- 
mast are the same except for size. 

Lower yards have trusses to hold 
them out from the mast and allow 
them to swing. My method is to take 
a piece of No. 18 copper wire, bend it 
to shape, flatten the ends and middle, 
and solder the ends between the lugs 
of brass bands around the yard. Cut a 
slot in a piece of brass rod, put the 
truss in this and drill through, then 
file the end to a sharp spike, which 
goes into a hole in the mast. When the 
yard is shipped, a pin through the 
holes will keep it in position and en- 
able it to swing horizontally. 

Just forward of the center, along the 
top of the yards, are the jackstays. 
They are made of No. 24 wire, which 
is rove through eyebolts bent from pins. 

Inside the shoulders of the yards are 








EYEBOLT 








DOLPHIN 


—_— 


STRIKER 








—— WHISKER 











Sketch and plan of the bowsprit, jib boom, 
catheads, knightheads, and related fittings 


vertical holes large enough to take the 
chain sheets. These then reeve through 
“iron” blocks under the yard and are 
carried down to the deck. I made the 
blocks from pieces of tin, cut to a 
shape like a butterfly’s wings when 
open. Each piece was then bent as 
shown. Through them I soldered pins, 
and soldered the pins to bands around 
the yards. The block under the center 
of the yard is double. 

At the shoulders of the yards, it is 
necessary to have bands with eyes 
above and abaft. They can be made of 
twisted wire. At the center a strong 
eye is required for the chain sling. This 
goes to an eye in the mast under the 
top to prevent the yard from dropping. 

Footropes and stirrups can be made 
of No. 30 cotton- or silk-covered mag- 
net wire. Cord may be used, but it is 
difficult to make it hang down properly. 

Stuck into the ends of the yards are 
boom irons. These I made from large 
pins, flattened enough to form the eye, 
then bent at a right angle and driven 
into the ends of the yard. The eye 
should be of a height to hold the stun- 
sail boom horizontal when its inner end 
is lashed to the yard in the extended 
positions. All yards are black. 

Topsail yards are similar to the 


lower yards except that instead o 
trusses they have wooden saddles a 
shown in detail. The parrels that hol: 
these to the mast are strips of meta: 
bent to shape and nailed to the sad 
dles wih pin heads. In place of th 
iron chain blocks, two 3/16-in. woodei 
blocks are seized under the yard. 

Topgallant and royal yards are simi 
lar, but the former have eyes in ths 
ends instead of boom irons, and th: 
latter have neither. 





There is no description anywhere as 


to how the Alabama’s hull or spars 
were painted, 
tioned are quite arbitrary. I gave m 
model a black and brown effect be- 
cause that seems best to express her 
character. 

(TO BE CONTINUED) 


Speedy Soap-Box Racers 
(Continued from page 70) 


necessary axle slots and holes are cut 


thus the colors men- | 


before the boards are fastened together. | 


Very flexible springs will permit the 
body to rock too much. Many soap-box 
courses are so smooth that highly elas- 
tic springs are of no advantage. 

In coasting down the derby track at 
Akron, the soap box cars attain a maxi- 


mum speed of something like 38 miles | 


per hour (average for course, about 28 
m.p.h.). At this speed, the effect of 
wind is considerable, and streamlining 
becomes a useful feature. 


T IS perhaps significant that no car 
| showing really good time in the 1937 
races was equipped with a bulky wind- 
shield of celluloid or similar material. 

A great many types of body construc- 
tion can be used. One unusual body was 
made by spreading a plastic composed 
of sawdust and flour paste over a metal- 
lath form. The mixture consisted of 
about one part flour and five parts 
sawdust. Surface irregularities were 
smoothed by applying gypsum (plaster) 
mixed to the consistency of a thick 
paste. When this was dry, a suitable 
sealer was brushed on, followed by oil 
paint. Streamline wheel pants were 
made in the same manner, over a wood- 
en form shaped largely with an axe. 

An easy way of producing a stream- 
line body is to make a framework of 
wooden strips nailed to heavier mem- 
bers, and cover it with canvas. If the 
canvas is fitted dry and then soaked 
with water, it will shrink into a tight- 
fitting cover, which is finished by paint- | 
ing. 

Some of the cleanest-cut racer bodies 
were of all-wood construction, with 
frames made of 2 by 4’s, and covered 
with plywood panels or thin boards 
Much of their trim appearance resulted 
from the care used in painting thé 
A good paint job is worth the troub! 

Probably no detail of design is m« 
important than weight distribution, 4S 
extensive tests at the Akron course 
have shown; and probably none is m: 
neglected by soap-box racer build 
The ideal is to have each of the four 
wheels support the same amount 
weight when the driver is in his seat. 


— 
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Popsy, the Dummy 
(Continued from page 65) 


ry with fine sandpaper to give it a 


rfectly smooth finish. 
One of the illustrations shows how 


chin is separated from the head 


th a razor blade to provide the mouth 


vement. A block of wood, one end 
inded, is glued inside the chin, and 
other end hinged as shown in a 
wing. Cement a piece of thin cham- 
over the opening underneath the 
then enamel the entire head a 

h color. 
.rtificial hair is attached with ce- 


ent, or hair may be simulated with 


enamel. 


| $e body is only a wood frame 


re} 
Over the body frame is fitted either 


an 


The 


slet 


St 


col 


covered with cloth and padded to 
resent the trunk. 


adult’s suit that has been altered 
a child’s outfit of the correct size. 
arms and legs are merely cloth 
ves that have been well padded and 


wn across to represent joints. 


In making up the face, photo oil 
rs may be used on the lips and 


cheeks and to simulate the eyebrows 


an 


Ir 


then 


JT 


eak from the belly. 


eyelashes, unless the latter are 
of actual hair. 
How to become a ventriloquist is 
next problem. The beginner is 
n told that the word means “to 
” This is as much 
fallacy as the favored expression 
a ventriloquist “‘throws his voice.” 
very essence of the work, ex- 
sed simply, consists first in the cul- 
tion of a pleasant, full-toned 
king voice of your own and the 
ciation of each word clearly with 
ill movement of your lips. This is 
voice in which you address the 
Second, you will need to de- 
)} a new voice, as unlike your nat- 
voice as possible, and coming 
as deeply in your throat as pos- 
In other words, draw the sounds 
your throat instead of forming 
in the mouth. This is not difficult 
irn. Third, in using the latter 
keep your lips slightly parted 
bsolutely immovable. Some pro- 
nals utilize for this purpose a 
known as the “Abbott gim- 
’a recently developed mechanical 
1 keeping the teeth parted. Do not 
ike this for the so-called ‘‘double 
’ or “bird warbler.” 
best plan is to practice before a 
r with the figure on one knee and 
finger or thumb in the ring that 
is its mouth movement. The 
can be turned by turning the con- 
tick. Speak to the figure in your 
il voice, using full lip movement. 
1 it is time for the figure to reply, 
in your “new”’ voice without move- 
of the lips, and move the figure’s 
th to synchronize with the sounds. 
| words containing letters such as 
and p, which must be slurred in 
r to avoid moving the lips. Above 
‘00k at the figure as if you actually 
listening to it speak. 
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AMERICA'S FUTURE GENERALS 
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JUDGE, THERES CONSTITUTION ISLAND WHERE,| Fo! ijpGE, mM COULD 
IN 1778, THE COLONIALS ANCHORED A CHAIN PLANNING TO GET TALK ABOUT Pipes FOR HOURS, 
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Copyright, 1938, R. J. Reynolds Tobacco Co, 


~ JOIN THE ARMY OF JOY- SMOKERS! 1 


Here’s the world’s favorite ge Sees 
for MILDNESS and RICH TASTE , a 


MONEY -BACK 
OFFER 


Smoke 20 fragrant pipefuls of 
Prince Albert. If you don’t find it 
the mellowest, tastiest pipe to- 
bacco you ever smoked, return 
the pocket tin with the rest of 
the tobacco in it to us at any 
time within a month from this 
date, and we will refund full 
purchase price, plus postage. 

(Signed) R.J. Reynolds Tobacco 
Company, Winston-Salem, N.C. 


P.A. IS MADE TO ORDER FOR 
BETTER ““MAKIN’S”’ SMOKES TOO! 


pipefuls of fragrant 
5S tobaccoin every 2-oz. 
tin of Prince Albert 
















DOES PRINCE ALBERT 
PACK AND DRAW 
BETTER—— SMOKE 

COOLER AND 

MELLOWER? YOU BET! 

TRY IT AND SEE! 






































ITS BETTER TOBACCO, 
THAT'S WHY PRINCE 
ALBERT HAS THAT 
FULL, RICH TASTE. 
AND THERE'S NO 
RAWNESS—P.A‘S 
NO-BITE TREATED! 


CRIMP CUT 


LONG BURNING * 
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Treet Topics 
SAVE YOUR PENNIES ~ 


ELP/ 
HELP/ 
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-AND TREET yourseELF 
TO A PACK OF 
PERFECT 


Single. Edge 
FOR GEM AND EVER-READY RAZORS 


Treet Safety Razor Corporation, Newark, New Jersey 
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Billiards by Wire 


(Continued from page 57) 


player is permitted to make one shot in 
which both object balls remain in the 
same balk space, but to continue scor- 
ing he must drive at least one of the 
object balls across a balk line with the 
second shot. 

Balk-line billiards is too difficult a 
game to be really enjoyable for any but 
expert players, and straight-rail con- 
tinues to be the favorite of the man 
who plays for recreation. It is empha- 
sized in college billiards because it is the 
game that should be mastered before 
the player takes up balk-line or three- 
cushion play. 


HREE-CUSHION billiards, a lively 

and spectacular game, became popu- 
lar about twenty-five years ago. To 
complete a shot, the player must make 
the cue ball strike the two object balls 
and also strike a cushion or cushions at 
least three times. It is so difficult that 
the world record average of runs, made 
by Johnny Layton in playing for fifty 
points, is only a little above two points. 
Young Jake Schaefer’s world-record 
average of runs in 18.2 balk-line bil- 
liards, in playing for 1,500 points, is 93%. 

Pocket billiards is our old and some- 
times faintly disreputable friend “pool,” 
under a new name devised to remove it 
from popular confusion with horse-race- 
betting pool rooms and the less savory 
of the old-time “pool parlors.” It is 
played with a cue ball and fifteen num- 
bered object balis of different colors, on 
a table provided with six pockets. The 
player scores a point each time he 
drives an object ball into a pocket by 
hitting it with the cue ball, or with an- 
other object ball that he has hit with 
the cue ball. It is considered the least 
difficult of all the varieties of billiards 
games. 

But how is it possible to play billiards 
by wire? Peterson’s system of tele- 
graphic competition is based on the 
“key shots’’—fundamental shots of the 
game. There are twenty key shots in 
straight-rail billiards, twenty-four in 
three-cushion billiards, and fifteen in 
pocket billiards. Some of these shots 
are illustrated in the drawings. 


HALK lines divide the standard 

414-by-9-foot tables used in this 
novel form of competitive billiards into 
thirty-two squares. Printed diagrams 
are sent to each competing college, 
showing how the balls should be placed 
in these squares for the various key 
shots. Players are permitted to use 
these diagrams in practicing for the 
championship tournaments. 

At the start of play, the referee 
places the balls in accordance with the 
diagram for the first key shot. The 
lead-off player on the team attempts 
this shot. If he makes it, he continues 
to play as in ordinary competition until 
he misses or until he succeeds in mak- 
ing ten shots. This play after the key 
shot has been completed emphasizes the 
importance of the player planning ahead 





| 
to get the balls into position for suc- | 
cessive shots. Each shot the player | 
makes counts one point for his team. 
After all five members of the team have 
played the first key shot, the referee 
places the balls in accordance with the 
diagram for the next one, and so on 
until all the key shots have been played 
by all five players on the team. The 
referee then telegraphs the team score 
to the director of the tournament. After 
all the scores have been received, the 
director telegraphs the team standings 
back to the competing colleges. Tics 
between teams are broken by play at 
five or more key shots selected by the 
tournament committee. 


HESE key shots used in intercollegi- 

ate championship tournaments are of 
interest and value toall billiards players 
who are willing to devote some effort 
to increasing their skill because they 
find it more interesting to play a game 
well than to play it badly. 

Billiards is the most scientific of all 
ball games because it is the ball game 
in which luck plays the smallest part. 
As Peterson proves in his exhibitions 
of trick shots, there are no impossible 
billiard shots. If any shot is played cor- 
rectly, he insists, it will be made. If 
even the simplest shot is played incor- 
rectly, it will be missed. 

The first thing that a beginner in bil- 
liards should learn is how to form a firm 
“bridge” with the hand which he places 
on the table and with which he steadies 
his cue as he makes his shots. Peterson 
advises this method: The tips of the 
thumb and index finger of the left hand 

if the player is right-handed—should 
be placed together so that a circle is 
formed. Without the middle finger be- 
ing bent, it should be moved down as 
far as possible toward the palm of the 
hand. The tip of the cue should be slid | 
through the circle formed by thumb and 
index finger, and rested on the middle 
finger a little above its middle joint. 
The circle formed by thumb and finger 
should be tightened until they touch the 
cue lightly. Then the hand should be 
placed on the table with the fingers well 
spread and the heel pressing down firm- 
ly. Some of the weight of the body 
should be on the bridge hand. A bridge 
formed in this manner will support 4 
weight of twenty-five pounds pressing 
directly down on it. It may be lowered 
by pushing the fingers forward on the 
table, or raised by drawing the ends of 
the fingers in toward the palm of the 
hand. 


HE length of the bridge is the <is- 

tance of the cue ball from the hand. 
Too long a bridge brings the thick part 
of the cue over the hand, and is likely 
to cause an inaccurate shot. Too short 
a bridge is likely to result in a poy, 
feeble stroke. Most shots are made with 
either a six-inch or a seven-inch brivce. 

A good grip is as important in !'!- 
liards as it is in golf or tennis. The cue 


(Continued on page 101) 
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Billiards by Wire 


(Continued from page 100) 


should be held near where it balances, 


vhich ought to be close to the forward | 


end of the wrapped part of the butt. It 
should be held lightly so that it rests 
n the first two fingers and is held se- 
urely by the thumb. The other fingers 
should not touch it. 

In making the stroke, the wrist ac- 
tion should be free, and there should be 
10 arm action above the elbow. As in 
. good golf swing, the player shouldn’t 
eel his muscles at work. But the stroke, 
no matter how gently it may be made, 
hould be decisive. As Maurice Daly, 
verhaps the greatest of all billiards 


teachers, used to tell his pupils, every | 


illiards stroke needs a little ‘damn it’”’ 


t the instant that the cue tip comes | 
contact with the ball. Following | 


through is quite as important as it is 
n other ball games. To play good bil- 

liards, Peterson says, you must always 

<eep your cue on the line of aim and 
llow through. 


REQUENT miscuing is a trouble that 
bce nearly all billiards beginners. 
.s the cue’s leather tip is a curved sur- 
ice, and the ball is both curved and 
rhly polished, naturally it is difficult 
bring them into firm contact. Over 
entury ago a Britisher, Capt. Jack 
irr, discovered that chalking the cue 
tip enabled it to “bite’’ sufficiently for 
e player to make a firm and if de- 
rable a forceful stroke. Since then, all 





lliards players have chalked their cues | 
equently while playing—many begin- | 


ers too frequently and too much, for 

xcessive chalking defeats its purpose 
forming a loose buffer between the 
tip and the ball. 


What the cue ball does after it has | 


en stroked with the cue depends on 


ere the cue tip comes in contact with | 


If it is stroked above its center, it 
| have a forward spin, that will 
ise it to “follow” after it hits the 
ject ball, as it does in key shots Nos. 
nd 2 in the drawings. If it is stroked 
»w its center, it will have back spin 
t will give it “draw,” and will go 
k, or to one side, after it has hit the 
ect ball. If it is stroked to either side 
its center it will have side spin or 


nglish,” which will lengthen or | 


orten the angle of its rebound from a 
shion, depending on the side on which 


‘ English is applied. English may be | 


nbined with either follow or draw. 
key shot No. 3 it is a combination 
draw and English that causes the 
e ball to go to the side cushion after 
ting the white object ball. 


THIS year’s tournament, the team 
ampionship for three-cushion bil- 





ds was won by the University of | 


‘consin, for straight-rail billiards by 
rnell University, and for pocket bil- 
rds by the University of Florida. 
veral players of real promise have 
n developed in the colleges under the 
nulation of intercollegiate play, 
ich promises to establish billiards as 
recognized campus sport. 
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“EASIEST POLISH 
| EVER USED" 


MAKE YOUR CAR 
SPARKLE LIKE NEW! 
It’s quick and easy to do it 
with Du Pont No.7 Polish. 
A little brisk rubbing re- 
moves dull TRAFFIC FILM 
and restores the original 
color and lustre. No. 7 Pol- 


ish is made by Du Pont, 
world’s leading makers of 
modern car finishes. That’s 
your assurance it’s right for 
the finish on your car. 
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Ten Miles a Minute—Straight Down! 


(Continued from page 44) 


into my groin so the stick can’t lash 
back. Nobody knows exactly what a 
ship will do in the long dive. We still 
have a lot to learn about the condi- 
tions of air flow at high speeds. In 
some cases they have set up buffetings 
that knocked the tail surfaces com- 
pletely off the plane. That is how 
my friend, Lieut. I. A. Woodring, was 
killed. 


URING the twenty seconds it takes 
to come downstairs from 25,000 to 
10,000 feet, I am as busy as a one- 
legged man in a kicking contest. I 
am keeping the ship lined up on the 
target, making mental notes of a doz- 
en instrument readings, noticing un- 
usual pressures on the controls. The 
| plunge ends at terminal velocity, that 
is, with the resistance of the air equal- 
ing the weight of the plane. Under 
those conditions, you wouldn’t gain 
more speed if you dived 100 miles. In 
modern military ships, terminal veloc- 
ity is between 400 and 600 miles an 
hour. 

The speed doesn’t bother you. It is 
the slowing down that hurts. When I 
horse back on the stick and pull the 
ship out of a “9-G” dive, every part 
of the plane, including the pilot, weighs 
nine times normal. The wings of a 
five-ton bomber would have to support 
90,000 pounds. I start such a dive 
weighing 160 pounds and end it weigh- 
ing 1,440 pounds. At least, I press 
down in my seat as though I weighed 
that much. And my insides have a 
sudden yen to go through the floor 
of the cockpit. The blood drains away 
from my head and my vision is dark- 
ened. When an Army pilot at Wright 
Field, Dayton, Ohio, pulled out of a 
dive at 14 G’s, some years ago, he be- 
came temporarily insane. 

Before I am leveled off, I have 
plunged another 1,500 or 2,000 feet. 
Then I shoot up in a great arc through 
the sky, half a mile or more, to kill 
my speed. The dive is over. My ears 
ache with the sudden change in pres- 
sure. I scribble down the readings I 
have memorized. Most of the instru- 

ments keep automatic record, but some 

| have to be noted by the pilot. In some 

| tests, moving-picture cameras photo- 

| graph the dials on the way down, mak- 
ing a timed record of the dive. 


S SOON as the ship has lost most 
A of its speed, I waggle the stick 
to see if the controls are still O. K. 
Then, I ease the throttle ahead, trying 
out the engine. If I am suspicious of 

| anything, I come on in for an inspec- 
tion. If everything seems all right, I 
may go back upstairs and do it all over 
again. After a ship has taken six of 
| those plunges, it can stand anything. 
The ones that don’t survive, break up 

| in an infinite variety of ways. 
A few years ago, I was test-hop- 
ping my twenty-fourth plane, a big 


biplane torpedo bomber. Mechanics at 
Dahlgren fastened a 2,200-pound bomb 
under the fuselage. It was filled with 
sand instead of high explosives, but 
that didn’t make it any lighter. I was 
supposed to climb to 25,000 feet and 
ride this baby down, bomb and all. 


S I pulled out, there was a sound 
overhead like artillery fire. I 
shot a glance up and saw the bright 
blue sky through the top wing. All 
the way from the leading spar back, 
and from one aileron to the other, the 
fabric had ripped away! The iower 
wing was intact and the ship seemed 
under control. I dropped the bomb 
into the Potomac and circled around 
eating up gasoline to lighten the load 
and reduce the hazards of fire. I had 
decided to try to land the ship. Jumps 
are spectacular, but coming home with 


the plane intact is more appreciated | 


by manufacturers. 

On the ground, the observers were 
having nervous breakdowns. 
pected to see me crash any minute. 
But I wasn’t worrying. The plane 
didn’t belong to me and, if worst came 
to worst, I had a first-class parachute. 


They ex- | 


When I finally came in for a landing, | 
I had to skim the field at more than | 


100 miles an hour, cut the engine and 
settle down. The ship struck, bounced, 
landed again, and rolled to a stop. It 


had meant taking a chance, but I had | 


saved a $200,000 experimental plane. 
To the average person, trying out 
planes by diving them to see if the 
wings will come off seems as silly as 
going over Niagara Falls in a row- 
boat to see if the craft can take the 
jolt. But it isn’t. Out of this rough 
riding in the sky, engineers are learn- 
ing things that pencil-and-paper cal- 
culations would never tell them. 


POPULAR SCIENCE 


Question Bee 


FIGURE out for yourself the score you 
made in the Question Bee on page 58. 
The numbers below correspond to those 


of the questions. The letter beside each | 


number indicates the correct answer. 
Give yourself four points for each one 
you had right. A total of 80 to 92 is 
good; more than 92 is excellent. 


QUESTIONS 
1. b 6. c li.a ig. c 21. 
2. b ms 22 wR. HS 22. 1 
3. d 8. b 13. b 18. b 23. 
4. d 9. d 14.d 19a 24. d 
5. a 10. 15.c 20.8 25. ¢ 
PICTURES 
1. cedar 5. willow 
2. locust 6. maple 
3. tulip tree 7. chestnut 
4. sycamore 8. ash 
9. spruce 
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Boy Mountain Climbers Scale Forty-Six Peaks 


Frank replied, “but we weren’t through 
\ We drove 430 miles home to Los 
‘Angeles that night.” 

he boys usually start their hardest 
climbs at daybreak from timber line, or 
thereabouts. As they move north, they 
find the timber line recedes to lower 

tudes. For the Shasta attack, they 
used the Sierra Club Shasta Lodge, at 
Horse Camp, as their base. Scarcely a 
mile up from Horse Camp, early one 
morning, they left the trail and com- 
menced a tough, slanting ascent over 
the rocks. 


E CLIMBED three fourths of a 
\ mile while traveling forward one 
mile,” Larry recounted. ‘“That’s how 
tough Shasta was from the beginning. 
There we reached the Thumb, a flat 
rock from which we could see across 


McCloud, one of four glaciers falling 
away from Shasta, to Red Banks, a 
treacherous mass of crumbling rocks. 


Frank and I talked it over, and soon 
were easing our way across the glacier, 
diagonally up and over Red Banks, up 
loose rocks surfacing Misery Hill, and 
finally to the old crater on Shasta. That 
may not sound so hard, but you ought 
to try walking on rolling stones and ice! 

But the end was worth the time and 
We waiked across the crater, 


trouble. 


(Continued from page 41) 


which was filled with snow and ice, and 
climbed another seventy-six feet to the 
summit, which the topographical maps 
place 14,380 feet above sea level. What 
a grand view! We could see all four 
giaciers, and in the west the Pacific, 
Oregon to the north, the Sacramento 
valley on the south. Timber country 
stretched away to the east to the 
horizon.” 

“What about coming down?’ I in- 
terrupted. ‘“‘Any troubles?” 

“Not so much,” Larry grinned. ‘“From 
the Thumb we slid down on our steel- 
tipped alpenstocks—you know, like a 
kid rides a broomstick—almost to the 
bottom.” 


OT content with this success, Larry 

and Frank headed some time later 
for Mount Whitney, tallest peak in the 
United States. To hear them tell it, 
hiking fourteen miles up the lower 
slopes and finally to the top, offered 
considerably less difficulty than their 
climb up Mount Lukens, not quite a 
mile high, several years earlier. 

They always travel as light as possi- 
ble, carrying two closely woven canvas 
sleeping bags lined with wool com- 
forters, coils of rope, flash lamps, a fry- 
ing pan, and two cups. They sleep on 
the ground, their heads protected by the 


caps they wear during the day. Food 
is the only item of which they carry an 
abundance, for fear they may be trapped 
some day by a storm and marooned 
above the clouds. On the more difficult 
climbs, they are careful to equip them- 
selves with dark glasses, grease paint 
for wind protection, light gloves, rope, 
steel stakes with rings in the heads, an 
ice ax, and plenty of matches. 


HESE young mountain climbers go 
about their hobby the simple way, 
and always make painstaking prepara- 
tions. This consists largely in gathering 
enough food and studying U. S. Coast 
and Geodetic Survey maps thoroughly. 
They talk with other experienced 
climbers, and when they hit the trail 
they know exactly how they will climb, 
and where they may expect trouble. 
They have not yet attempted the Red, 
Black, and Middle Kaweahs, on the 
southeastern boundary of Sequoia. All 
these are slippery and steep, and tower 
upward above 13,000 feet. But all three 
are down in their book for the future, 
Some day, time and weather permit- 
ting, the boys hope to “hit’’? Mount 
Rainier and Mount Hood. When they 
realize this ambition, they will have 
conquered nearly all the more impor- 
tant peaks along the Pacific Coast. 














Read Why This New Kind of Tire Will Give You 
The Quickest Non-Skid Stops You've Ever Seen! 


here to save your life! It’s here to give 
the greatest protection you've ever had 
y road, curved or straight! 
t's because the new Goodrich Safety 
town has the amazing Life-Saver Tread 
1 produces a road-drying action that stops 
juicker, safer on wet pay 3 than you've ever 
ved before —protects you against the 
ird zone” of motoring. At the first sign of 
id the never-ending spiral bars of this 
t, broader Life-Saver Tread sweep into 
n and, like a battery of windshield wipers, 
Cte a dry track under your car—give you a 
hold” grip on wet, slippery roads. 
S a life-saver—and that “goes double.” 


> ef 


E, 1938 
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THOUSANDS DISCOVER HEW TIRE SAFETY 


Because Silvertowns are also the only tires in 
the world that give you the vital blow-out pro- 
tection of the famous Golden Ply 

Before you hear the BANG! of a high-speed 
blow-out—before a skid zig-zags your car 
wildly over a wet, glassy road—stop at any 
Goodrich dealer or Goodrich Silvertown 
Store for these long-mileage, life-saving tires. 
Treat yourself to Goodrich two way protection 
against SKIDS and BLOW-OUTS, atno extra costs 


tio Goodrich § 













Life-saver tread 
dries road like a 
battery of wind- 
shield wipers. 
Sweeps the water 
right and left— 
forces it out 
through the deep 
drainagegrooves. 












Here’s Proof from America’s Largest 
a Independent Testing Laboratory 
|S beh regular, and also the Premium. 
«Priced tires of America’s six largest 
tire manufacturers were submitted toa 
Series of exhaustive road tests made over 
a three months’ period by us, to deter- 
mine their resistance to skidding and 
wear, with the following results: 
_“NON-SKID—The new Goodrich 
Silvertown with the Life-Saver Tread 
Bave greater skid resist. z 
ance than any other tire 
tested, including those tires 
listed at from 40% to 70% 
higher in price.’’ 


PITTSBURGH TESTING LABORATORY 


ilvertown 
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“SKID PROTECTION OF LIFE-SAVER TREAD @42@ GOLDEN PLY BLOW-OUT PROTECTION’ | 
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TEL 
ROUND FILE 24 


THIS F REE BOOKLET 


Here at last is the booklet on files 
and filing you have been waiting 
for. It not only tells you all about 
the different files and how they are 
made but, far more important, 
from your point of view, gives in- 
structions on how to use them. 

Saw filing, lathe filing, vise filing 
—these and many other subjects 
are covered clearly and completely. 





The care of the files as well as their 
use is also completely discussed. 

Prepared by the world’s largest 
manufacturer of files, “A File 
For Every Purpose” is now help- 
ing hundreds of men to become 
better craftsmen through more 
efficient filing. A copy is free to 
you on request. Send in the cou- 
Nicholson File Co., 
I. U. S. A. 


to-day. 
Providence, R, 


pon 











| So that 





TELLS YOU ___ 








NICHOLSON FILE COMPANY 
19 Acorn Street 
Providence, R. I., U.S. A. 


Gentlemen: I shall be very glad to have a 
copy of “A File For Every Purpose.” Please 
send me this new booklet, with no obligation 
on my part. 

Name 

Address 


Car .«. State 








A FILE FOR EVERY PURPOSE 
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Spy Hunters Find Clews in Secret Codes 


(Continued from page 33) 


| as he will, a wire tapper or listener-in 


will get nothing but an undecipherable 
jumble of dots and lines, for no matter 
whether he speeds up or slows down a 
standard receiver it cannot possibly be 
synchronized with the transmitter. 

Where coding machines are not avail- 
able, however, secret agents still rely 
on standard modes of ciphering to dis- 
guise their reports. There are literally 
thousands of these cipher methods, but 
all of them can be broadly divided into 
two classifications—substitution and 
transposition ciphers. 


N THE latter, the letters of a message 

are transposed out of their regular 
order, and then unscrambled by the 
person possessing the key to the cipher. 
The order “COME AT ONCE,” for in- 
stance, might be put into cipher 
it read “ECNO TA EMOC” 
the message written backwards. It al- 


| so might be written “CMAOC OETNE.” 


To decipher the latter, the receiver 
would place the second word under- 
neath the first, and read down each 
two-letter column. 

A versicn of this type of cipher was 
decoded by counter-espionage agents 
of a foreign power just in time to trap 
a spy about to deliver drawings of a 
vital military secret to be smuggled out 
of the country. The suspected spy was 
trailed as he entered a pet shop and 
began studying the tropical fish swim- 
ming around in glass tanks on a long 
display table. When he left, the agents 
noticed cryptic words written below 
the printed prices on cards in front of 
the tanks. Believing that the spy might 
have read a message in these ‘‘mean- 
ingless’” words, they copied them down 
and turned them over to code experts. 
Cryptographers puzzled over the strange 
conglomeration of letters: “ETSYTIE 
NENTAWV OEIRSAA TRAOGRE 
ATMFNDL.” 


N THE nick of time they hit upon the 

key by setting the jumbled words 
down, one below the other, and then 
reading the letters up each column, start- 
ing from the lower right-hand corner: 


NEN TAWV 
OEIRS AA 
TRAOGRE 
ATMFNODL 


Needless to say, Government men 


| were on the job at 40 Main Street at 
| one o’clock to trap the spy and re- 


cover the drawings. 

These transposition ciphers are gen- 
erally easier to decode than the more 
complex substitution type in which a 
different letter is substituted for each 
letter of the original text. “COME AT 
ONCE,” for instance, might be writ- 
ten “DPNF BU PODF’’—the next let- 
ter of the alphabet being used for each 
letter of the message. 

To aid them in coding and decoding 


- 


substitution ciphers quickly, cryptog- | 


raphers often use what is known as 2 
“St. Cyr slide.’’ This is a simple device 
that is easy to make from two ruler- 
size strips of paper or cardboard, one 
having the alphabet lettered across it, 
and the other having a double alphabet 
similarly set down. By placing the let- 
ter A marked on the smaller slide be- 
low a given letter on the upper slide, it 
is a simple matter to code or decode 
messages. 


F THE letter A, for example, is placed 

below H, the letter S will appear be- 
low Z, C below J, and I below P. The 
word “SCIENCE” will then be written 
in cipher as “ZJPLUJL.” Move the 
slide by one letter, so that A is below 
G, and a new cipher will be in use. 


“SCIENCE” will then be written 
“YIOKHIK.” 
Although expert  cryptographers, 


trained for years in deciphering codes, 
seldom fail to ferret out the meaning 
of the most complicated of these sub- 
stitution ciphers, an amazing machine 
that has just been invented may change 
the picture, for it is said to permit the 
use of more than 1,000,000 cipher com- 
binations. To work the machine, the 
operator first adjusts four electrical 
scrambling disks to a given combina- 
tion and then strikes the first letter of 
the message on the unit’s typewriter 
keyboard. 

In a panel adjacent to this keyboard, 
a small lamp glows to indicate the 
cipher letter to use in the code mes- 
sage in place of the one just typed on 
the machine. 
typed, the scrambling disks whirl, 
changing the combination. This means 
that if the letter E were tapped out 
twice in succession, the light represent- 
ing the letter G might go on the first 
time, and the one representing J the 
second. 


ODES and ciphers have been used 

since the times of the early Egyp- 
tians, and the number of secret com- 
munication methods runs to a stagger- 
ing total. Some are as complex as the 
Einstein theory and.others as simple 
as a nursery riddle. In variety, they 
range from complicated cryptograms 
to perforations in the top of a tin can, 
an arrangement of pins in a pincushion, 
stitches of varying length in the seam 
of an overcoat, and water at different 
levels in a row of bottles. 

One code, used by the Germans dur- 
ing the war, seemed very complex, but 
turned out to be simple when baffiec 
American cryptographers finally f¢ 
reted out the key. The powerful ra‘ 
transmitter at Nauen, Germany, kep! 


Each time a letter is | 








buzzing out messages which consisted | 


of nothing but numbers. 12141, 0262: 
09912,10161—five-digit numerals poure« 
into the air with no indication of 

signature nor an address. Code exper's 


(Continued on page 105) 
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Spy Hunters Find Clews 


in Secret Codes 
(Continued from page 104) 


weated over the problem day and night, 
until one of them had a bright idea. 
Possibly each number referred to a 
pecific word in a book, the first three 
gits indicating the page and the next 
wo the line down from the top. This 
proved to be the case. Each number 
ferred to a specific word in the Eng- 
sh section of an English-French dic- 
tionary. Once they had established this, 
iecoding was simply a matter of turn- 
ig in the volume to the page indicated 
by the first three digits, and selecting 
the word defined on the line specified 
by the last two. 


S LONG as both sender and receiver 
know what book is being used, 
this system can be employed with any 
the millions of volumes available 
throughout the world. It could also be 
used in conjunction with a magazine, 
by having the first three digits of a 
number indicate the page, the next one 
the column; the next two the line, 
inting from the top; and the last one 
the specific word, counting in from the 
left. Headlines and captions would be 
ignored. 
Here, for example, is an interesting 
physiological fact, transposed into this 
nber code by using the May 1938 
of POPULAR SCIENCE MONTHLY: 
1282244 1102355 0663065 0853113 
1311233 1152602 0931013 1031143 
0251037 
Another simple code that can be ex- 
ptionally baffling permits a person to 
a message into cipher as fast as 
an bang it out on the typewriter. 
anyone knowing the solution to 
code can make his own typewriter 
ipher the message automatically. 
The trick here is to buy or make a 
of lettered covers for the type- 
vriter keys. These are then placed 
r the keys so that the cover bear- 
a given letter covers a different 
ter on the keyboard. As an example, 
letters on the top row of letter 
S might be reversed like this: 
tandard keys: QWERTYUIOP 
ettered covers: POIUYTREWQ 


issue 


“T YPE out the word “POWER” on the 
ettered covers and the machine will 
nt the cryptic word “QWOIU.” The 
son receiving the message places a 
f the key covers on his machine 
xactly the same order. Then, when 
types off the word “QWOIU,” the 
ded word “POWER” will appear 
» paper. 
ich year, cryptographers are devis- 
ver more baffling codes for secret 
nunication, but each new trick 
1 becomes useless as other experts 
te the key that unlocks the secret. 
ing machines may provide the so- 
m to the search for an unbreakable 
e, but as yet, cryptographers agree 
their favorite saying is still true 
What the brain of man can hide, 
brain of man can uncover.” 


Please mention PopuLAR ScIENCE MONTHLY x 


“THEY BOLTED ME IN, 
TURNED ON THE WATER!” 


CARELESS FIREMAN 
TURNS ROUTINE TASK 
INTO NIGHTMARE 













JAMES ELWOOD 


| “I ordered the fire 
pulled on the No. 7 
boiler as we steamed 
into port,” writes Sec- 
ond Engineer James 
Elwood of 216 East 
19th St., New York. 












“Soon as she was cool, I was in there 
with my flashlight and chipping 
hammer looking for the trouble. I 
must have been too quiet about it, 
for... 

















“T heard the clank of the steel 

manhole cover slam into 
| place! The fireroom crew 
| thought I was out of the boil- 
| er. A rush of water told me 
they were filling her up again! 









“As panic seized me, I dropped my hammer, the 
only possible means of being heard out there in 
the fireroom. But I did hang onto my flashlight 
and those fresh DATED ‘Eveready’ batteries kept on 
doing their stuff...so, when I pulled myself to- 
gether, I found the hammer and pounded mightily 
for aid as the water crept higher and higher. 





“Yes, they heard me, or 
I never would havecome 
out of that boiler alive 
...SO I’m thanking fresh 
‘Eveready’ batteries for 
being here today. 
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INC., 30 East 42nd Street, New York. N. Y. 


FIP MODEL FITTINGSIE ty 


| “ 
Build the 4-mast Barque, California at 3s oe eee aan pee eee 


































tings and ae te kits. 


FISHER 
Royal Oak, Mich. 


. Fwd. dens, orcha 
everse. < untry hor c. I 
Accurate, detailed blue prints of this handsome, steel barque. one 48 cultivates. ‘neue lawns, cuts weec 
Complete fittings and construction sets | \) hours per gal. machinery. 2tobH_P.r 
for steam trawler and other popular | : > “ rite fee FREE CA 
mode is including the ‘‘Hartford.’’ Send | > sukw MFG. CO., | 
20¢ (coin) for new illustrated catalog. = J \ 8796 Front St., Galesbu 
| Illustrates hundreds of items, fit- 0) 36 9S West 42nd St., New York, N.Y. 


_ - 8 a ve., Chic mm. 
\ Agee: 8 noree aa. Columbus, Ohio 
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HAVE YOU TRIED | 
THESE PRACTICAL 
HOME USES OF 
GENUINE MASONITE? 



















J 








In THE hallway shown above, the neat 
mirror frame is MASONITE TEMPERED PrEspD- 
woop with sanded edges. The radiator 
cover is MASONITE TEMPERED PRESDWOOD, 
ideal for this purpose because MASONITE 
is not affected by temperature changes, 


7 
t 
$ 
' 





The bathroom walls are Masonite Tem- 
PERED PrEsDWOOD. Two are enameled and 
two are clear-varnished to produce a 
smart two-tone color scheme. 





These “flush” doors are regular doors with 
MASONITE TEMPERED PrRESDwooD glued to 
each side, then enameled. 

Why not discover the many improve- 
ments you can make in your home with 
Genuine Masonite? Mail the coupon for 
FREE samples and details about MASonITE 
—THE WONDER WooD OF A THOUSAND UsSEs. 
(----------------- 
MASONITE CORPO- 
RATION, Dept. PS-6 


ttt W. Washington St., 
Chicago, III. 





| | 

MS Va ~~... Penge cond ry FREE | 
{ am es oO enuine 

| MASONITE MASONITE and more | 
information about THE 

| WONDER WOOD OF A THOUSAND USES. | 

Name 

| Address ] 

| city State | 
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Want to Run Everything Yourself? 


OU may not be able to rule the universe, but you car 

run a little world of your own by building and operating 
marionettes. It’s lots of fun—not only for yourself, but fo: 
your friends as well. 
Your Own Marionettes” costs only fifty cents and tells al! 
about this fascinating pastime. 

Everything you need to know is included: practica! 
marionettes made from old inner tubes, puppet heads 
modeled from newspaper pulp, lifelike marionette bodies 
hints on manipulation, stage construction, how to build 
sets and scenery, short cuts in making properties, minia- 
ture stage lighting, trick marionettes, and hand puppets 

This booklet has been prepared in response to hundreds 
of requests from readers. Send for your copy now before 
the supply is exhausted. Be sure to inclose remittance 


Our new booklet “How to Mak: 


because no C.O.D. orders will be filled. 


Tested Blueprints for Summer Projects 


O MATTER how much or how little 

time you have for your home work- 
shop activities, it pays to concentrate 
on worth-while projects. To help you do 
this, we offer a long list of accurate 
blueprints prepared by experts. Some 
of the plans are listed below. If you do 
not see what you want, send a stamped, 
self-addressed envelope for our latest 
blueprint list. 


MODELS 


Aircraft Carrier Saratoga (18 
in.) and a Flush-Deck Destroy- 
N er (6% in.), 226-227-R.........cc0000 ofS 
Alabama, famous Confederate bark-rigged 
steam sloop, 21'%-in. hull, 335-336-337 
Baltimore Clipper (8 in. long, carved sails), 





1.00 


UE  cdiiiccceahcmasnidainandaadiuddiipetemiaksuainceiauhscanaes 25 
Barbary Pirate Galley or Felucca (20 in.), 

MUI cticusstlashictichainidiieseishnstinandibdsesissctenidenliotadgatasiasens we 
Bluenose, the famous fishing schooner, 174 

in. Mull, 110-111-112-R.......ccccccseecsseseneeeee 1.00 
Brig Malek Adhel (20-in. hull; frame-and- 

plank construction), 304-305-306-R.... 1.25 


Clipper Ship Sea Witch (9%-in. hull), 219 .25 

Constitution (‘‘Old Ironsides’’), 21-in. hull, 
57-58-59-R 

Cruiser U.S.S. Indianapolis (12-in.), 216... .25 

Farragut s he ged Hartford, 33%%-in. hull, 
221-222 


Freighter, Ocean (14-in.), 271 
H. M. S. Bounty (8%-in. hull), 254 





Liner President Lincoln (14% in.), 325...... -25 
Locomotive Model, Hudson Type, HO 
Gauge (14 in. long; driven by 6-volt 
a ee Ea nen 75 
Mayflower (24 in.), 83-84-85-R.......cccccccccseeesees 1.00 
New Bedford Whaleboat (14-in.), 326-R........ .50 
Privateer Swallow, Baltimore clipper, 
(13-in. hull), 228-229-230-R.............000+ 1.00 
Racing Yacht Seascout (42-in.), 106-107-R_ .75 


Sovereign of the Seas, clipper ship (20%- 

in. hull), 51-52-53-R 
Spanish Treasure Galleon (24 in.), 46-47. 
Trading Schooner (17%-in. hull), 252- 253... .50 
U. S. Battleship Texas (3-ft. hull), 197-198- 





EE scuisiriadicncitsnenaucuntindsiniienammmidaanl 1.00 

(Construction kits are available for) 

(some of these models. See page 20.) 

a BOATS 

j All-Purpose Boat, 11 ft. 5 in. 

- — long, for sails, outboard motor, 

ft 2...) cS CS eee ofS 

Camper's Utility Boat. 11 ft. 2 in. long, 
canvas-covered, for outboard motor 

OF a crete cniacacetctenccntelstinntinentunias .50 
Canoe, 16-ft. canvas-covered kayak, with 

Me ES eee 1.00 
Canvas-Covered Duck Boat, 13 ft. 6 in. long, 

RRS eR ee ieee Re ie .50 
Combination Boat, 15-ft. hull, can be pow- 

ered by sail, outboard motor, or oars, 

UP IEMITUE « gicsasctniiicndaschtbishatatinintumnetiassin 1.00 
Folding Duck Boat, 13 ft. long, 170-R......... .50 
High-Speed Boat for Small Outboard Mo- 

tors (7 ft. 11 in. long), 257-R.......... .50 
Midget Boat or Pram, 9 ft. long, for oars, 

sail, or outboard motor, 339-R............. .50 


Motorboat-Rowboat, 16 ft. long, decked 
hull, for use with outboard or in- 
board drives or GRTG, POPE ccccscescesese .50 

Racing Runabout (13 ft. long, for outboard 


i eS eee 75 
Racing Sailboat Blackcat (13 ft. 4 in. long, 

5 ft. beam, weighs 250 lb., Marconi 

i MN SS eee 1.00 








Sectional Rowboat, 9 ft. 8 in. long, can be 


used with small outboard motor; all 
wood construction, 340-341..0.0......ccsee .50 

Sport Runabout (9 ft. 8 in. long, 43-in. 

eam, for small outboard motors), 
CS eee aE Eee 75 


Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 224-R_ .50 






FURNITURE 
Bed and Armchair Table, 333A _ .25 
Bookcase, modernistic, 88.......... 25 
Double-Decker Bed, Se 25 
End Table, American Empire, 241A.. au, = ga 
Fireside Bench, Colonial, 187A-188A... 50 
Four-Leaf Card Table, bina 25 
Gate-Leg Table with Round To 25 


Hanging Wall Cabinet, 280A ...cccccsccsceccseccce. 25 





Modernistic Lamps (three designs), 97........ 25 

Nautical Magazine Rack, also Rack for Ta- 
ble-Tennis Paddles and Balls, 343A .25 
Reading Tables, Tw, 6B o.cccccccecssccccsccesceccccersese .25 
kt. Sere 25 
Silverware Chest on Stand, 256A.........00000. 25 
Smoking Stand, Modern, 238A .0..........:ccccc0000 25 
Tea Wagon (turning), a oo RRR 25 
Telephone Table and Stool, 18.............cccc0000 25 
Tilt-Top Table (turning), 140... 25 

RADIO SETS 

All- Wave Portable Receiver 

(two tubes, operated by bat- 
a  rRNe 50 


Amateur Short Wave Receiver, 155... 25 
Amateur Radio Transmitter, 183-184............ .50 
Five-Tube Short Wave (A. C. or D. C.), 222 .25 
Full Electric Headphone Set, 130 ae 
One Tube (battery operated), 103... 

Screen- Grid Set, 109 





®) Arbor with | Sma Seats and 
ae .25 
j Baby’s Crib and Play Pen, 26..... .25 
Garden SS Re ee = 
Log-Cabin Bird House, 244A.. 25 
|] RR ee 25 





Projector for Photos and Pictures, 259A.... .25 | 


Rustic Settee, 156A 
Toy Electric Engine, Small Lamp with 
Turned Wooden Base, and Sailboat- 


Shaped Corner Shelves, 342A.............. 25 
Toy Electric Motor, Softwood Coffee Ta- 

ble, and Scottie Pins, 332A.............. 25 
Turned Costume Jewelry, 275A.........c:cessc0e .25 





Popular Science Monthly | 
353 Fourth Avenue, New York | 


Send me the blueprint, or blueprints, numbered 
as follows: 
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| er I isceiccnsiccaned cents | 
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TOPO 0ssasscssinsssnsionsscesstenininissntecseiiniciiniaiaanngaaten | 
i I ici nicticessnsnddseitiibanatiiilaniiessibabeamaimmnes } 
Please print your name and address clearly. | 
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| BUILT 
to BEAR 
@ BEATING 








e Tue heaviest outboard motor won't 

hiver her timbers.” An Old Town Boat 
i; built to take hard use for years. 

Racing. Fishing. Hunting or Cruising. 
\nm Old Town Boat is an all-round boat. 
ji gives you the run of the waterways; 
puts your camp close to any point on the 
lake —by water. Inexpensive to buy 
with very little up-keep cost. 


for the family, and all kinds 


of canoes, rowboats, dinghies. Write today, 


Address Old Town Canoe Company, 416 Main 
street, Old Town, Maine. 





‘ ‘Old Town » Boats” 
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Con ral Camera Co., . (Est. 18699) 230 S. Wabash, Dept. S-t S-6, 








THE NEWEST PHOTO 


ENLARGER ‘6;*°. 


A sturdy, vibrationless enlarger that has 
all the features of the highest priced in- 
struments. Interchangeable lens mount. 
Micrometer screw focusing. Red focusing 
screen. Enlarges negatives 244x3% inches 
= smaller. Carrier for 35 mm. negatives. 
Complete with baseboard and Wollensak 
lens. Fully guar entecd. Circular free. 


CALNY PRODU cts co. 
453 Hudson St. kiand, Calif. 

















PHOTOGRAPHIC ALMANAC, al 





Free 1938 Almanac Incioges 

() Special month-by-month Photographic Ce 
er endar. (2) Autho ritative photographic artic le. 

Exposure Tab le, E ane ysure Guide. (4) 100 poses, of still & 
eras films, lenses, enlargers, chemicals—ever ng photo- 

‘at big savings. ALL G WARANTERD on fo Des oney 

quipment accepted in trade.) Write for Free copy! 


Chicago 
















IF YOU HAVE TIME TO INVEST 


make sure you spend it where it will 
bring you the most profit ... To find 
dozens of good profitable business op- 
portunities that should get your atten- 
tion... turn to 

PAGES 16, 17, 18 and 19. 














| HUTHER SAWS 


THE ORIGINAL 
HUTHER DADO 
HEAD 


We are makers of the origina! Huther 
Dado Head, patented March 29, 
1892; July 19, 1910. We have made 
these Dado Heads from our original 
patent since 1892. Naturally, we 
know how to make them. Extra 
quality in steel and workmanship is 
in every cutter. We make Dado 
Heads from 3” to 20” in diameter. 


Price No. 3 6” Dado Head %” or 
%” hole $10.75, cuts to 34" x ;;". 
MOOTH CUTS 
<IP OR CROSSCUT 


utting saws for cross cut, 
re 





*°0 HEAD 






é made in a variety of ¢ 
he No 1 combination « 
equall ly well Tip or cross e 
es beautiful 1 work 
r booklet on directions for 
rcular saws and groovers 
Hollow Ground Saw 


MITRE SAW 
THER BROS. SAW MFG. CO. 


UNIVERSITY AVE. ROCHESTER, N. Y. 








/ 
Uncle Sam's New Empire 
(Continued from page 25) 

that Great Britain might renounce all 
claims to Canton and Enderbury in re- 
turn for a desired concession such as the 
privilege, so far withheld, of establish- 
ing a base for a Canadian-Australian air 
line at Hawaii. 

Taking no chances of a technical slip- 
up, Government officials announce our 


| latest claims of ownership to be based 





FREE CATALOG illustrates boats for sport, | 


on any or all of a number of points— 
that Americans first discovered the land 
in question, first surveyed it or fixed its 
position accurately upon charts, or first 
occupied and made use of it. To bolster 
our claims, historical experts under S. 
Whittemore Boggs, U. S. State Depart- 
ment geographer, have been delving for 
months into the log books of old whaling 
ships and other records of early sea- 
farers at Nantucket and other ports 


| along the Atlantic. 





OCUMENTS in faded handwriting, 
on torn and aged paper, have 
yielded to the investigators romantic 
tales out of the past. According to Ed- 
ouard A. Stackpole of Nantucket, who 
aided the State Department search, Can- 
ton Island takes its name from the New 
Bedford whaleship Canton, which was 
wrecked there in 1854. Its crew spent 
three weeks marooned on the desolate 
shores. Then, despairing of rescue, they 
took to the ship’s boats and managed 
to reach Guam aftera harrowing voyage 
of forty-nine days on the open sea. 
Seeking mutineers who had murdered 
the captain and mates of the Nantucket 
whaler Globe and taken refuge on 
islands inhabited only by savages, the 
U.S. 8S. Dolphin in 1825 became the first 
American naval vessel to visit the 
Phoenix and Marshall groups. The 
schooner-of-war found two of the muti- 


| 





neers on the hitherto unknown Mul- | 


grave Islands, six coral atolls in the 


Marshalls—and placed these dots of | 


land on the map for the first time. 
As early as 1791, writes Boggs in a 


| report just published by the American 





| Geographical Society, the China-bound 


American merchantman Hope discov- 
ered five of the Marquesas Islands. 


MERICAN discoveries, his report 

shows, include among others How- 
land and Baker Island, Palmyra Island, 
Kingman Reef, Washington Island, 
Fanning Island, and a number of the 
Phoenix group. Most of these and many 
others, including virtually all of the Gil- 
bert and Ellice groups now held by 
Great Britain, were first accurately sur- 
veyed by Americans. As a further basis 


| for our claims, pioneer American set- 


tlers occupied many Pacific islands for 
the purpose of extracting guano, bird 
droppings used for fertilizer, between 
1860 and 1880. 

American whalers and sealers alone 
accounted for the discovery of at least 
seventy-five islands in the Pacific, old 
documents indicate. Now, after many 


| years, we are moving to make good 
| the claims established by these doughty 
| pioneers to our Pacific empire. 
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Nothing Shaves 
Like a Blade 


The Zephyr is an electric rotary shav- 
er—not an electric clipper. Its keen, 
self-sharpening spiral blades have a 
“razor’’ cutting action...pre-set at the 
right cutting angle...protected with a 
shielding guard. Spiral blades whisk 
the beard off your face! 





ZEPHYR 
is NOT a clipper- 
type shaver 


Its cutting action 
is utterly NEW in 
electric shaving. 


ROTARY BLADES 


FOUR rotary blades whirl at 266- 
times-a-second speed, “glancing’’ each 
whisker off; no “‘scissors’””—no “‘slice”’ 
—no “‘bite’’! “Once over” is enough— 
you get a clean shave the first time! 


And Here’s the ZEPHYR itself... 


mechanically perfect—guaranteed. 
Buy your Zephyr today! If your dealer 
can’t supply you, send us his name. 
We will send him a Zephyr at once. 
Delivery is guaranteed within 5 days 
anywhere in the United 
States. Don’t forget... 
NOTHING SHAVES 
LIKE A BLADE! 





$1 5-00 


RICH BROWN 
BAKELITE 





r 
| ZEPHYR SHAVER CORP. 
| 92 Gold Street, New York City 


| Please send a descriptive Booklet. 














rotary shaver 
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W HEN a car overheats— you lose power. You 
Clean 


out radiators regularly, twice a year. You 


are headed for more serious trouble. 
can do it yourself with Sani-Fviusn. It takes 
10 minutes. It costs 10c. (25c for the largest 
truck or tractor.) 

Sani-F usu is a scientific preparation that 
removes rust, scale, sediment and sludge that 
clog radiators. Just pour a little in the cool- 
Follow 


motor. 


directions on the can. 
Drain. Flush. Refill with 
That’s all! The delicate veins 
that circulate water are clean and open. The 
SANI-F LUSH is 


ing system. 
Run the 
clean water. 
motor runs cool. perfectly 
You'll 


bathrooms for 


safe. 
find 
cleaning toilets. Sold by grocery, drug, hard- 


25e and 


Can't hurt engine or fittings. 
SANI-F LUSH in most 
ware, and five-and-ten-cent stores. 
[0c sizes. The Hygienic Products Company, 
Canton, Ohio. 


Sani -Flush 2 
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t Y New models, iso to 5000 
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Shipped complete, ready to run 
Write for details 
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1691 Royalston Ave . Minneapolis, Minnesots 
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(Continued from page 62) 


and then the motor falters and sput- 
ters, and on one wide curve it absolutely 
stopped! But I’m sure that Mr. Wilson 
will be able to fix it—my husband al- 
ways says that Mr. Wilson is so won- 
derful!” 

“Gus isn’t here just now, Mrs. Mil- 
ler,” Joe told her. “But Harry, here, 
will fix up your trouble as soon as he 
has Professor Clapp’s car in shape. If 
you would come back in an hour or 
so—”’ 

“Oh, I’ve had supper, and haven’t 
anything particular to do,” Mrs. Miller 
assured him. “I'll just wait around, if 
you don’t mind.” 

So Mrs. Miller waited around, keep- 
ing up a continuous flow of conversa- 
tion, while Harry puzzled and sweated, 
and the professor fumed and snorted. 


OE CLARK was in a dither when he 

went back into the office to answer 
the summons of the jingling telephone 
bell. 

“Model Garage?” Relief flooded into 
Joe’s mind as he heard his partner’s 
voice at the other end of the wire. “Say, 
Joe, I’m laid up about fifteen miles up 
the highway. You'll have to send Harry 
with the wrecker to tow me in.” 

“What’s—what’s the matter?” Joe 
sputtered, aghast at this new compli- 
cation. 

“Darned if I know!” Gus said dis- 
gustedly. “My engine heated up, and I 
stopped to see what was the trouble. 
Then my flash light went dead, and I 
can’t get going again. It’s got me 
stumped. Get Harry started!” 

Joe Clark will never forget the hour 
he waited while Mrs. Miller babbled 
about her bewitched car, and Professor 
Clapp paced the shop floor and growled 
his opinion of automobile mechanics in 
general and the staff of the Model 


Garage in particular. 

T LAST, the wrecker stopped be- 
A fore the shop door and Gus came 
in, his nose a fiery red from sunburn, 
and a grin on his face. ‘“’Evenin’, 
Mrs. Miller. ’Evenin’, Professor Clapp!” 
he greeted them cheerily. ‘Guess I 
picked the wrong day to go fishing! 
Now, Harry, get the head back on that 
engine, and I'll take the professor’s 
car out for a little spin, and see if I 
can spot the trouble.” 

He backed the car out, and returned 
in less than two minutes. The engine 
was missing badly as he turned in at 
the door, but ran smoothly as soon as 
he stopped the car in the shop. “Let 
her run,” he directed Harry. “Now, 
you give her ‘road conditions’ while I 
take a look.” Harry jumped up and 
down on the running board while Gus 
peered intently under the hood. In less 
than a minute he cocked his head, 
listened closely, and signaled Harry to 
stop the engine. ‘It’s in the distributor,” 
he said, confidently. ‘Now we'll soon 
have her licked!” 

Quickly but methodically he began to 
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POWERAY ‘above e) New 6-volt elec- 
tric lantern. Powerful 700 ft. beam. 
80-100 hours light. 44 inch reflector. 
POWERLITE (at side) America's 
finest electric lantern. 6-volt. 2 re- 
flectors — front, 800 ft. beam: top, 
wide floodlight. Ask your dealer. 

DELTA ELECTRIC COMPANY 
MARION, INDIANA DEPT. 400 








Enjoy BEAUTIFU 
NATURAL-LOOKING 


FALSE TEETH 


LOW PRICES 


60 DAYS’ 
TRIAL 


wat 
Made to order by FIT. RITE improved 
method BY MAIL, all over world. 
Finest Quality. MONEY-BACK GUAR. 
ANTEE YOU WILL BE SATISFIED. We 
take your word. Catalog and impres- 


END 
NO MONEY 
sion material FREE. Write. NOW! 
UNITED STATES DENTAL COMPANY 


Dept. 642 1555S Milwaukee Avenue Chicago, ii, 

















MOV EoscirovsI¢A DAY 


Nationally Advertised! 10-Day Triall 


Entertain with real movies of children, sportir 


events,trips,ete. Latest model MovieCamera 
Projectors, 8MM and 16MM sizes. For homes | 
ness, churches, schools and clubs. All accesso 
Satisfied Customers thruout the World. MONEY BACK 
10-DAY TR a on all Cameras SM 
DOWN PAYMENT. Ow 

FREE La dag write: DON ELDE 

739 BOYLSTON ST., Dept. c-6, BOSTON, MASS. 











IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 


Send for our free plan on how to make $5.00 to 
$15.00 a week in your spare time by uting 
orders for PopuLarR ScrENcE MOonrtTHLy ror 
your friends. No selling required. Turn extra 
hours into extra dollars. 


ECOULAR SCIENCE satetey > 4 
353 Fourth Ave New York, N. Y. 














MOST INEXPENSIVE WAY TO 


BE A DIESEL EXPERT 


QUICKLY and EASILY 


Here at last is a brand new book written 












for the man who has had no_ previous 
knowledge of Diesel Engines. Takes you 
in easy to grasp stages right from the 
fundamental principles of the Diesel to on 
the most modern advanced types of en- fon 
gines. Tells you in clear, fion-technical wit 
language just how and why the Diesel at 
operates—what happens in the cylinders 
All about pressure, volume, speed, and 
wer A, fuels and how they are rated 
ue eeders etc Different types of 
Diesels, and their comparative economies No 
Air and other type of starters, ete. ‘GI 
Adapting the Diesel to automobiles, ships 
trains, and airplanes. A complete chapter 
tells how you can take advantage of the SP 
many opportunities that Diesel Engineer- Ca 
ing offers | 
Profusely illustrated from beginning to . 
end, including useful tables, formulas, ref- ly 
erence data, operating costs, and other in JS 
formation invaluable to the Diesel-minded — 
man. Full cloth bound. You can depend 
upon the completene and accuracy of this great | 
pared by the editors of Popular Science Monthly f 
very latest material, it's guaranteed to be up-to-the! 
every respect. Tear off and mail the coupon TODAY 303 
how easy it really is to become a Diesel expert = 
pare time. ; 
See BR g 


POPULAR SCIENCE MONTHLY, Dept. 68 : 
353 - 4th Ave., New York, N. Y. ; 


Please send me the A. B. C.’s of DIESEL ENGINES. Iw 
postman only $3.00 and a few cents postage when the book | 
ed. Il understand that I have the right to return the book + 
days and you will refund my money in full. 
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G0 BACK ANYTIME 


QWITH PERFECT PHOTOS! 








Nothing more treasured than a set of 
perfect photos of your days on the 
stream or in camp. Be sure, this year, 
that your photos are worth while . 

all correctly exposed. Just oe a 
Weston Meter with you, and thus 
insure perfeet exposures . . . worth 
while pictures . . . every shot. The 
WESTON is compact, and simple to use 
with any camera or film. Be sure to see 


one at your photo dealer’s, or write 


now for complete literature. Weston 
Electrical Instrument Corp., 622 
Frelinghuysen Ave., Newark, N. J. 










rae beginner can obtain the same per- 
ect results as the most experienced fan, 


with this new marvelous 


MINIFOTO Jr. 


Not $10., $20. or $30. but -.. 
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It’s Simpie & Easy to Op 
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Spee! >... ACTION... EXCITEMENT 
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— le camera bargain .M ey er saw, i ‘on't cost a 
cted Wollensak 50 shutter. Fixed | 
> i finder. Tripod | 
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DE FRANNE REFLEX 
Twin lens Reflex ... takes 12 2'«x2'% shots 
on film. Triolar F:4.5 Anastigmat .. . auto- 
matic shutter. Eveready leather case $4.50. 
Free: Big Camera Catalog — Write Dept. PS 



















with this mighty Candid Camera! You won't believe | 


Placing negative on the glass. Note how 
negative holder is rabbeted so the center 
part will fit into the opening in the top 


Photo Stamps in Sheets 
(Continued from page 96) 


wooden ring with the glass between are 
fastened to a piece of wood % by 5 by 
714 in. This is the negative holder and 
should have a hole to match that of 
the lid and ring. Rabbets 4 in. deep 
are cut at each end on the top side of 
this piece so as to leave a raised portion 
5 in. square into which is inset a piece 
of flawless glass to cover the 3-in. hole. 

The top of the printer is of 4-in. ply- 
wood 12 by 16 in. A 5-in. square is cut 
from the center of this, into which the 
raised portion of the negative carrier 
fits. Two strips of wood 14-in. thick are 
fastened on the top at the ends of the 
negative carrier. To one of these strips 
the negative carrier is hinged, permit- 
ting the top to swing up for the in- 
sertion of the negative. A negative 
mask of smooth, heavy drafting paper 
7 in. square is fastened on the top over 
the cut-out opening. 

The complete top is ruled with black 
ink into % by 1-in. rectangles, having 
one of these rectangles in the exact 
center of the negative mask. In this 
rectangle is cut a % by %-in. opening. 
The mask is painted black underneath. 

For making the stamps it is best to 
use a glossy paper about 5 by 7 in. 
Place it on the top so that one corner 
covers the rectangle around the open- 
ing and so that the sides of the paper 
are in line with the crosslines of the top. 

The fingers are used to insure contact 
with the negative, and the exposure is 
made. The paper is moved over one 
square, and the process continued until 
the row is finished. The paper is then 
moved down one square, and the next 
row is printed. When complete, the 
paper is developed, washed, and dried. 

The prints are coated on the back 
with the following gum: 


a ere .20 grains 

Granulated sugar.................. 66 grains 

NE cnc pacendastinatsssvcabicaasdedag 16 grains 

Water—enough to make a creamy 
mixture 

These ingredients are dissolved in 


order, boiled five minutes, and thinned 
if necessary. A 2-in. brush is best for 
applying the gum. When the gum is 
dry, perforate the sheet with a notched 
wheel.— HOWARD R. HEYDORF. 
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* STAGE SHOTS 
* FAST ACTION 
PORTRAITS 








America’s most popular miniature camera, 
ARGUS is the ideal camera for your summer 


vacation. Precision-built to professional 
standards, ARGUS two-position simplified 
| focusing makes it one of the easiest of all 
cameras to operate. 


Outstanding ARGUS features include: 


* Fast f:4.5 Triple Anastigmat Lens 
* 1/25 to 1/200 sec. shutter speeds 
* Takes 36 pictures at one loading 





| * Uses inexpensive 35 mm. movie 
film, black and white or full color 


| The complete line of ARGUS equipment 
includes enlargers and projectors. 
dealer. 


Visit your ARGUS 
Write today +] ? 50 

for literature. — 
(Model AF with focusing mount, $15.00) 


INTERNATIONAL RESEARCH CORPORATION 
197 FOURTH AVE. ANN ARBOR, MICHIGAN 
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Strange Car Troubles 


(Continued from page 108) 


A BACK-GEARED SCREW- 
CUTTING PRECISION LATHE 
Weight 320 Lbs. 


take the distributor apart. “Here she 
is!” He took out the post to which the 
high-tension and condenser wires were 
connected, and held it up for them to 
see. “Notice that fiber washer that is 
supposed to insulate the post? Part of 
it is gone, and what’s left is cracked 
and so darned soaked with grease and 
oil that it shorts through part of the 
time—specially when the car hits a 
bump.” 

He replaced the damaged washer 
with a new one, reassembled the dis- 
tributor, and turned to the professor. 

“Ten cents for material, and about 
three hours of Harry’s time,” he said. 
“But you won’t find the time on your 
bill. We’ll charge that up to experience.” 








No. 415-YA, 914” swing by 3’ bed Workshop Bench Lathe with Horizontal 
Adjustable Countershaft, 4% h.p. Reversing Motor, Switch, $117 00 
and Belts. ($/5 down—$7 Monthly for 18 Months)..... ” 


REFLECTING 32 YEARS’ EXPERIENCE 


Less Motor Drive 
ROFESSOR CLAPP got into his car, | + 
Then he pointed a trembling finger | 


Sold on Easy 
Payments as 


Low as $6.00 a 


. 

IN MAKING PRECISION LATHES Month for 12 at Harry. “That—that incompetent | 
oe sents. bungler—” he began. | 
ACHINING operations requiring per inch, Twin Gear Reverse to Lead Gus laughed. “Harry’s doing all 


Screw, 34" spindle hole taking collets 
up to 14". Takes 38 attachments for 
milling, grinding, taper work, draw-in 
collet chuck work, and other jobs. 


right,” he said. “Everybody’s got to | 
learn. I had to, 
did you!” 

He turned to Mrs. Miller. “Now 
what’s all this I hear about you having 
a bewitched car?” t 

For the eleventh time, Mrs. Miller 
told her tale of woe. ‘Guess I’d better 
take another little spin,’’ Gus said, 


the finest accuracy are handled 
on the 9-inch Workshop Lathe with 
the same degree of precision that has 
characterized South Bend Lathes for 
32 years. Constructed from the same : ere eee 
materials with the same workmanship 5 Other Sizes: 9’, 11”, 13”, 15” and 


as the larger South Bend Lathes, the 16” Swing. In 3’ to 12' Bed 
9-inch Workshop model proves a most Lengths. Priced from $97 to $1500. 


productive investment. Below is No. 117-C, 16” x 6’ Quick Change 
Gear Underneath Belt Motor Driven Lathe with 


professor—and so | 







Features—Precision Lead Screw for 1 H.P. motor. ees ; Pakage? 
Cutting screw threads from 4 to 112 Wht. 2300 lbs. $969 ee climbing into her car. This time he | t 
‘ F ($194 down, 4 waa gone for ten minutes. When he 

Unite These Books = af meth’ af ; got back he drove into the shop. “You're 

. n = right, Mrs. Miller,” he said. “She runs 

pellet he —_ fine as silk on the straight, but falters 1 





., trations on lathe practice 
and operation. Cata- 
log No. 46 shows, de- 
scribes the aft lathe in 

319 bed 
lengths, ‘and 3 7. 


SOUTH BEND 
LATHE WORKS 


823 E. Madison St. 
South Bend, Ind., U.S.A, 





SOUTH BEND LATHE WORKS, 

823 East Madison Street, 

South Bend, Ind., U.S.A. 

_) No. 33LB ‘‘How to Runa Lathe,”"’ 25c. 
No. 46, 9” Workshop Catalog, Free. 
Easy Payment Plan. 

sn vg bxdncteeeeisdeeaesadia 





LATHES STOCKED IN PRINCIPAL CITIES 
Chicago—C. B. Burns Mchry., 541 W. Wash. Blvd. 
New York—A. C. Colby Mchry., 183 Centre St. 
Philadelphia—W. B. Rapp Mchry., 132 No. 3rd. 
L. Angeles—Eccles & Davies Mch., 1910 Santa Fe. 
Detroit—Lee Mchry. Co., 6318 E. Jefferson Ave; 


every time you take a right-hand turn. 
Well, Harry—what do you make of 
this one?” 

“Fuel line?” guessed Harry. “Dis- 
tributor points? Wiring system?” 

“Might be any of them,” Gus agreed. 
“But why should making a right-hand 
turn affect them? My guess is that it’s 
the carburetor. Let’s have a look.” 


E TOOK the carburetor apart, ex- | 
amined the float carefully, and 
held it up. ‘“Here’s your witch, Mrs. 
Miller. See that mess of solder on the | 





SET ere er eee Milwaukee—Voell Mchry. Co., 1533 No. 16th St. float? The original owner of your car 
Address bleh et dada Boston—MacKenzie Mchry. Co., 36 Oliver St. had the float soldered, for some reason. 
City State Cleveland—Reynolds Mchry., 2034 E. 22nd St. ’ 








He did the job himself, or had it done 
by someone else who was a sloppy 
workman—anyway, there was quite a 
lot of excess solder left on the float. 
That weights it down a good deal, but 
| not enough to cause any trouble while 
a the car is running straight. But your 
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aK carburetor is mounted on the left-hand | 17 
| side, so that whenever you make 8 | ( 
right-hand turn, centrifugal force pulls | 
the gas in the carburetor toward its | 
ACTUALLY A WHOLE SHOP fF pwn ent Then the extra weight on the | | 
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ARE YOU 
“Unhandy’? 


last a service and repair manual has 
n made for the auto owner who is not 
nechanic. Here are hundreds of “horse- 
nse” methods for keeping your own car 
perfect shape—no matter how old or 
vy new itis. AUTO KINKS tells in non- 
inical language, made clearer by draw- 
; and simple diagrams, what to do no 
tter what goes wrong—how to make 
temporary or permanent repairs to the mo- 
t carburetor, ignition, lights, starter, 
radiator, chassis, running gear, body, fen- 
ers, top, and even the garage. Will give 
you more understanding of the mysterious 
insides” of a car than anything you ever 
Si Service men will get a world of new 
ideas from it too. 192 pages, full strong 
cloth binding, etme on every page. Only 
$1.08. Sent . plus few cents post- 
4 


cS. ©. 
Ask for “RUTO KINKS.” Write to 


POPULAR SCIENCE MONTHLY, Dept. 68 
353-4th Ave. New York, N. Y. 
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DO YOU OWN A 
RAILROAD? 


Here at last is a brand new and complete 


han ibook for the Model Railway enthusiast. 
Sho. ’s you how to save real money building 
and laying your own track, making an auto- 
matic signal system, constructing bridges, 
culverts, tunnels, stations, semaphores, wa- 
ter tanks, coaling trestles, roundhouses, 
turntables, crossing gates, switches, etc. 
The detailed instructions and diagrams in 


this great book make it easy. 
EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


Tells you how to utilize every bit of avail- 
able space in laying out your system. How 
to turn out smoke stacks, fire boxes, boilers, 


and wheels, in your own shop. Complet 
easy-to-follow instructions for building ‘a 
box car, gondola, refrigerator, tank, hopper, 
caboose, day coach, pullman, baggage, and 
observation car. Complete plans, specifica- 
tions, _instructions, and scale blueprint for 
building the popular Atlantic type locomotive. 


Send only $2.00 for your copy of Model 
Railways or we will ship C. O. By plus a few 
cents postage. Satisfaction guaranteed or 
money back. Address 


Popular Science Monthly, Dept. 68 


353 Fourth Ave. New York, N. Y. 
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Let this book save you real 
money on famous-make cam- 
eras and equipment. They’re 
all here — names like 
Kodak, Weston, Wirgi- 
nex, Gewirette, Foth Der- 
by and many others. 
Prices you can't beat 
anywhere! Send for 
your FREE copy now! 
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Strange Car Troubles 
(Continued from page 110) 


member that, so I can tell Mr. Milier 
what the trouble was!” 

As she drove away, Joe breathed a 
deep sigh of relief. “Whew!” Harry 
whistled. “I could have done a lot better 
if I hadn’t had to listen to that line of 
chatter. And, as for the professor, he 
ought to change to anti-knock.” 

“That’s all in the day’s work,” said 
Joe. The little bookkeeper turned to his 
partner. “Jiey, Gus, what’s the matter 
with your car? Never knew you to 
get hung up on the road before!” 

“And is my face red!’ Gus said. 
“Haul her in, will you, Harry? As I 
told you, I was driving along at about 
forty-five when I noticed that my en- 
gine was heating up mighty fast. I 
stopped to see what was wrong, and 
before I’d found the trouble my flash 
light went dead. And then I couldn’t 
get started again. All right, Harry, 
let’s give her the once-over.” 


HEY quickly checked the battery, 

ignition, spark plugs, wiring, and 
fuel line. Everything seemed to be in 
order. But the engine was dead. 

As Gus leaned over with his head 
half under the hood, his nostrils 
twitched, and he sniffed several times. 
Then he walked to the rear end of the 
car, unscrewed the cap of the gasoline 
tank, sniffed again, and began to laugh. 

“Well,” demanded Joe, considerably 
mystified, ‘“what’s the joke?” 

“The joke’s on me!” Gus said, still 
laughing. ‘Kerosene. Kerosene in my 
gas tank! Let’s see, now—sure, that’s 
how it happened. Old Doc Brown, up 
at the lake, told me that he was short 
of gas for his gasoline cook stove, so 
I siphoned a few gallons out of my 
tank for him. Then, on the way down, 
I noticed I was getting pretty low. I 
was taking a short cut over a dirt 
road, so I stopped at a crossroads gen- 
eral store where I’d got gas once or 
twice before. They haven’t got a pump 
—keep their gasoline in a barrel under 
a shed back of the store, and pour it 
into your tank out of a gallon measure. 
A boy came out to wait on me, and 
now I remember that he seemed new 
to his job. I told him to put in just 
two gallons, because I didn’t want to 
sit there while he made five trips back 
to the barrel. 


barrel of kerosene next to their 
barrel of gasoline, and he tapped the 
wrong barrel! My engine started all 
right on the gasoline in the carburetor. 
And it kept on running—only when it 
got to using the mixture of gasoline and 
kerosene it heated up in a hurry. When 
I stopped the engine to try to locate the 
trouble, there wasn’t enough gasoline in 
the mixture of gasoline and kerosene 
in the carburetor to get it going again. 
No harm done—except that I’ll have 
one sweet joo cleaning out the kero- 
sene in the morning. Right now, I’m 
going to call it a day!” 
“Me too,” said Joe. “And what a day!” 


bie what happened? They had a 








Please mention PopuLAR SCIENCE MONTHLY when unswering advertisements in this magazine. 








CANNED WOOD WILL 
HIDE THESE NICKS- 


SO DON'T SPANK HIM ANY MORE 
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EASIEST WAY TO 
MAKE REPAIRS 


Anybody can do a fine job of 
repairing — 
e nicks 


e broken chairs 


© cracks 
e screw holes 
e loose casters e loose drawer 


e holes in wood pulls, etc. 


with this canned wood that handles 
like soft putty and quickly hardens 
into wood you can drive nails and 
screws into, and paint or carve. Try 
it. Paint, hardware and 10¢ stores 
sell PLASTIC WOOD 
in 10¢ and 25¢ 
tubes, 35¢ cans. 






Quickly, permanently joins and 
repairs china, glass, wood, cel- 
luloid, etc. It’s Transparent— 
yet sets like granite. 
Also available in Metal color. 
At paint, hardware, 10¢stores. 
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Use SMOOTH-ON No. 1 


for tightening and anchoring 





RY any one of the following jobs 

and see for yourself how easily 
and quickly dependable tightness is 
produced. 























Loose tool and cutlery handles (1):—Fill hole 


with Smooth-On and force shank in. Stripped 
wood screws ):—Reset in holes filled with 
Smooth-On. Excellent for loose hinges, locks, 


pulls, etc. Loose nuts (3):— 
Lock by putting Smooth-On between base and 
Try this on oven handles, ete. Masing 
oversize threads hold (4):—Fill annular space 
with Smooth-On. -Set 


screws in 


hooks, drawer 


seat. 


Anchoring in tile (5):- 
filled with Smooth-On. An- 
choring in concrete (6):— hip out hole, in- 
sert bolt with head in and fill annular space 
with Smooth-On. Use nut and washer for 
fastening attached part. Excellent for holding 
shell cabinets, partitions, ete. 


holes 


brackets, 


Smooth-On No. 1 is ideal for tightening parts 
and stopping 
simplicity of application and its unique prop- 


leaks because of its low cost, its 
erties of hardening into metal and expanding 
while No heat, special tools or pre- 
vious required, and judicious 
use as per instructions in the Smooth-On Home 
and Auto Repair booklet assure pertect re sults. 


doing SO. 


experience are 


If you take pride in doing home tinkering well 
























and like the big savings of time and money, 
keep a copy of this booklet and a small can of 
Smooth-On No. 1 in your work bench. The 
first of many routine or emergency jobs on 
which you use Smooth-On 
ee . 
f No. 1 will repay its small 
HOME.«¢AuTo ff cost possibly many times 
REPAIRS || over. 
Wily Mail coupon for the book- 
. +i Pa 7 let and get Smooth-On No. 
oo 1 in 7-oz. or 1 or 5-lb. can 
~e from your hardware store 
= = y) ori] nece ssary from us direct. 
win SMOOTH-ON MFG, CO. 
SMOOTH-ON Dept. 58 
574 Communipaw Ave., 
Write for Jersey City, N. J. 
Please send Smooth-On Home 
FREE BOOK Repair Book 
ER sicendndinnssaeceniamueninittiiimmias 
SNUG siicsinsisncicibitasigilatiiinialesiniceatiaann 
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Tissue-Thin Specimens 
for Your Microscope 


(Continued from page 87) 


alcohol and 250 cubic centimeters of 
water (preferably distilled) and add 
one gram of picric acid. Leave small 
pieces of tissue in it a day, larger | 
pieces two or three days. 

Rinsing. Remove the tissue from the 
fixer and rinse it in a beaker of water. 
Small metal tea balls can be used to 
hold the tissue during such operations 
as this. 


EHYDRATING. After rinsing, place 
D the tissue in pure dioxan. Nobody 
seems to know exactly just how long 
a given tissue need remain in dioxan 
for complete dehydration, but usually 
three to six hours will be enough. For 
a limited amount of material, you can 
keep the dioxan in a small vial. It is 
best to transfer the tissue to fresh di- 
oxan once or twice during the dehydra- 
tion period. Where considerable ma- 
terial is to be handled, and maximum 
use is to be obtained from the dioxan, 
a common method is to make up a de- 
hydrating bottle. 

Place some granular calcium chlo- 
ride in the bottom of a jar, say one 
holding four to eight ounces of liquid; 
or you can use a phial holding an ounce 
or so, for small pieces of tissue. Fill 
the jar about one-sixth full of chloride. 
Next, insert a disk of fine wire mesh or 
a piece of gauze or other cloth. Then 
pour in dioxan until the container is 
about nine-tenths full. When you put 
a piece of tissue into this dehydrator, 
it rests on the screen or gauze, the 
dioxan extracts the water, alcohol, pic- 
ric acid, and most other reagents from 


it, and the calcium chloride in turn 
takes up the water and other sub- 
stances from the dioxan. Thus the 


dioxan is kept always free from water. 
When the chloride grains have soaked 
up so much water that they fuse into 
a solid mass, pour off the dioxan, filter 
it, wash out the old chloride and add 
fresh, and replace the dioxan. In this 
way, dioxan (which costs only about 
twenty-five cents a pint, anyway, con- 
tainer extra) can be stretched out over 
a surprising amount of work. Instead 
of calcium chloride, you can use cal- 
cium oxide to extract water from di- 
oxan, 


MBEDDING in paraffin. Take the 
[= cubes of beefsteak from the pure 
dioxan, and place them in a bath con- 
sisting of one part dioxan and two parts 
melted paraffin. Keep at a tempera- 
ture that will maintain the paraffin in 
a liquid state. Leave in this bath for 
about three hours. Then transfer to 
a bath of pure paraffin, and leave for 
another three hours. Some tissues 
may require longer. Also, in some 
cases you can omit the dioxan-paraf- 
fin bath, and go directly from dioxan 

pure paraffin. 

The paraffin should be specially pre- 
pared for microscopy. You can pur- 

(Continued on page 113) 
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generator. We show you how. Light- 
weight—Clean—Silent. Variable speed 
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complete plans and valuable catalog. 
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PLASTER 
FOR PATCHING 









Holes in walls are 
easy to repair with 
Rutland Patching 
Plaster. Makesa per- 
fect, lasting patch. 














NOW Post 
ONLY Paid 


Complete kit of parts 
for making our gen- 
uine LeJay welder 
which has proved 
such a sensation. 

Thousands sold to 
satisfied customers 











at $2.50 each. LeJay 

now offers its customers this famous tool in kit form ata 

aving of $1.50: Complete with welding rod, brazing rod, 

older rod and carbon tip. Easy to assemble—no other parts 

eeded. Operates from car battery. Welds most metals. 

Your first repair jo »b will almost pay for the smal! amount you 

eper d r Pc 1is amazing tool! Satisfaction guaranteed or money 


end $1.00, plus 19c postage for your welder today. 


LEJAY MANUFACTURING co. 323 LeJay Bidg. Minneapolis, Minn. 









New 100 page book contains most complete 
list of woodworking supplies in the world— 
Standard American woods cut-to-size at bar- 
gain prices, rare imported woods, Veneers, 
ply-woods, inlays, overlays, carved legs, 
mouldings, decorations, ornamental hard- 
ware, scroll saw patterns, wood - finishing 
instructions—How to make Venetian Blinds 
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Craftsman’s Wood Service Co 

2720 S. Mary Street Chicago, mM. 
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Tissue-Thin Specimens 


for Your Microscope 
(Continued from page 112) 


chase it at biological supply houses 
and similar places. Several grades are 
available, ranging from soft to hard. 
For general purposes, a medium grade, 
melting at about fifty-three degrees 
centigrade, will do. 

To keep the paraffin melted, you can 
use an arrangement like that shown. 
An electric lamp, sixty to 100-watt 
size, is held in a socket provided with 
a reflector, and suspended above the 
beaker or jar containing the paraffin. 


FTER the tissue has been left in the 
pure paraffin bath for the required 
time, transfer it to melted paraffin held 
in paper molds, which hardens into 
rectangular blocks. These paper molds 
are made by folding rectangles of paper 
twice as long as they are wide, four 
by eight centimeters being a con- 
venient size. Fold the rectangle length- 
wise to form three strips of equal 
width. Then unfold and fold cross- 
wise, also to form three equal strips. 
Unfold, and you have a rectangle in 
the center, surrounded by eight others. 
This center area becomes the bottom 
of the mold. Bend up the four sides 
until they are at right angles to the 
bottom, folding the corners back over 
the ends until they overlap. Then bend 
the ends down to form handles, and 
places to write the name of the object 
being embedded. 

Pour melted paraffin (which, for best 
results, should be filtered through filter 
paper held in a metal funnel heated 
with a Bunsen flame) into the little 
paper molds, and transfer the pieces 
of tissue to them, one piece to a mold. 
When the paraffin begins to harden, you 
can move the tissue around with warm 
dissecting needles. Arrange the pieces 
so they are near the center of the 
paraffin block, and placed with respect 
to the direction of the cut to be made. 


ECTIONING. After the paraffin has 
hardened, strip the paper from one 
of the blocks, trim roughly to shape 
by removing much of the excess wax 
with a knife, and cement the block to 
the paraffin-block holder of the mi- 
crotome, merely by warming the holder 
and pressing it against the wax. Square 
the specimen with respect to the holder, 
so that you will obtain accurate cross 
sections or whatever other kind you 
wish to cut. With the beefsteak, it 
may not matter much, for the muscle 
fibers probably twist about in various 
directions. Trim off excess wax again 
if necessary, and insert the block into 
the microtome. With a sharp razor (a 
straight-edge type or a safety blade 
clamped rigidly in a holder that does 
not permit it to bend), cut the sections, 
making them as thin as possible. 
Perhaps the thin slices of paraffin 
(and the tissue) will curl. To straighten 
them, drop them into a beaker of warm 
water, where they will float. Do not 
(Continued on page 114) 
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including 5 
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on edge in a container of xylol for sev- 
eral minutes, or until all the paraffin 
has been dissolved away, leaving the 
sections adhering to the albumen. 
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3-|IN-ONE OIL 
KEEPS GOOD 





j= 
For cleaning and oilingtools,for 
adding smoothness and speed 
to action points of braces, 
always use 3-In-One Oil. Its 
“tripleaction”’ cleans, oils, pre- 
vents rust. At hardware, drug, 
grocery and 10¢ stores. 


3°-IN-ON 
























COLUMBIAN. ium 
METAL Sema) 






Light weight, . 
durable, carefully built boats 
at remarkably low prices. Made of 
toughest galvanized copner bearing 
stee!. Wood gun-wales. eavy tran- 
soms for outboard motors, Two or more 
built-in air chambers for extra buoyancy 
in case of upset. Real wave riders; easy 
to handle. ever leak or warp. Always 
ready for use. Both round and flat bottom 
boats; all sizes and styles. 

Write For Free Boat Booklet with de- 
scription and prices of complete line oi 
metal boats—knockabouts for fishermen, *%s 
light weight livery boats for parks and re- 
sorts, heavy duty craft for outboard motors. 
Dealers Wanted—who can develop volume eales, 
wr te COLUMBIAN STEEL TANK COMPANY, 
Moto- P. 0. Box 4226C Kansas City, Missouri 



















LABORATORY APPARATUS 
|}BIOLOGICAL SUPPLIES 


+, ~ { MICROSCOPES 










TELESCOPES 
{ CHEMICALS 


|| New complete 32 page catalog liste 
| | hundreds of items of interest to 
amateur and professional! experi- 
menters. Save Money—Buy Di- 
rect. Send now! It’s FREE and crammed 





30 full of bargains and valuabieinformation. 
bpeid | _1.H.WINN MFG. CO., Dept. 106, 124 W. 23 St., New York 





60 POWER TELESCOPE $2.19 


VARIABLE EYEPIECE 20X-40X-60X 















. 1 Three telescopes in one, 3 different magni- 
will NEW! fications. 20 power for ultra-bright 
ind mages with 40 & 60 power for extra long 


range. (;uaranteed to bring distant 
object eople, sports events, 
ships on, stars, etc., 
Bil- 60 tir as close. 


BROWNSCOPE CO., 5 W. 27th ST., NEW YORK 


Most pow- 
erful mivie for any- 
where near the money. 
Closes to less than a foot in 
length. Multiple lens system. 30 mm. 
objective in heavy brass mount. Directions 
included for using as a compound 4 lens microscope. 
American made. We pay the postage. Only $2.19. Address 








CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send 8¢ for Catalog CP1 

Dept. M25 


one BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 
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CHEMICALS 


pe C. P. Grade 
Th Generous Quantities ¢ 
and in glass containers—unconditionally gearentendl 


Ss FREE big fully illustrated valuable 
et 
utfit 


catalog—a real 25c han 
Equip a complete home or pro- 











rand nal laboratory with chemicals, apparatus, mi- 
e crc opes and instruments at real bargain prices. Save 
; mo vy! Send 3c for postage. Get your copy NOW! 
rahe -EMKIT SCIENTIFIC CORP. 
free Wo A Bridge St. Brooklyn, New York 
ils, ' 
Cena. 
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You Can Make Your Own 
Household Chemicals 


(Continued from page 89) 


greaseless vanishing cream can easily 
be made by any amateur chemist. 
To produce a small amount—about 
half a pint—melt twenty grams of 
stearic acid by heating it with a 
Bunsen burner to eighty or ninety de- 
grees centigrade (176 to 194 degrees 
Fahrenheit) in a porcelain evaporating 
dish. Now stir in a solution of potas- 
sium hydroxide, made by dissolving one 
and a half grams of the solid chemical 
in fifty cubic centimeters of water, 
which you have preheated to the same 
temperature as the molten stearic acid. 
The stiff, white paste that forms, pro- 
duced by a process known as saponifi- 
cation, consists of potassium stearate. 


FTER stirring it for about half a 
minute, add a mixture of five cubic 


| centimeters of glycerine and thirty cubic 


centimeters of water, also preheated to 
the temperature of the materials in the 
dish. Stir well, once more, and pour the 
contents of the vessel into a jar while 
still hot. Vessels in which you have 
melted stearic acid and made the van- 
ishing cream may easily be cleaned by 
wiping them with newspaper and then 
washing them with sudsy water. 


Homemade tooth powder, too, can 


| be produced in your laboratory. Most 


of the commercial preparations con- 
sist largely of precipitated chalk, to- 
gether with other useful ingredients. 
Your druggist will sell you a pound of 
precipitated chalk very cheaply. Take 
sixty grams of it, twenty-five grams of 
powdered magnesium carbonate, ten 
grams of XXXX (confectioner’s or fine- 
ly powdered) sugar, and five grams of 
powdered Castile soap. Place these in- 
gredients on a sheet of paper and mix 
them well by rubbing with a spatula. 
Do not substitute whiting for precip- 
itated chalk, even though they are 
chemically the same, because whiting 
would be too harsh and abrasive for 
this purpose. To test your powder for 
grittiness, try rubbing some of it over 
a piece of glass with a five-cent piece; 
it passes this simple test if it does not 
scratch the glass. The amount of sugar 
in the formula just cited may be varied 
to suit your taste. If you prefer more 
suds, you can use more soap powder. 


OU can flavor your tooth powder, 

if you wish, with oil of spearmint 
or oil of wintergreen, using about 
one drop of the oil for every ounce 
(thirty grams) of tooth powder. This is 
best done while the powder is being pre- 
pared. Dissolve the flavoring oil in grain 
alcohol, and rub it into the magnesium 
carbonate with a spatula. Then mix the 
flavored magnesium carbonate with the 
other ingredients. 

If you do not happen to have mag- 
nesium carbonate at hand, making it 
for yourself will provide an interesting 
experiment. First prepare a solution of 
Epsom salts, or magnesium sulphate, 

(Continued on page 116) 
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@ Johnson Sea- 
Horses are the only 
outboard motors 
' that have reverse! 

Only with a Johnson 
* can you steer in any 
_ direction—go forward 
> or backward —stop 
quick!—thread your 
way through logged 
waters — pull away 
from a dock sidewise 


i, 
i 
sal 





MODELDS 

or astern! Betusze. 
There are nine great start er: 
models in the Sea- [2°*9ry- 


Horse line for’38—in- 945° 
cluding the brand new bantam 
weight Model MS—the quality 
motor of the low price field— 
built with 360° steering and re- 
verse, underwater exhaust, syn- 
chro-control and 
other fine features. I49 30 
Factory 
And the new deluxe Model MD with 
Ready-Pull Starter at only $62.50 f.o.b. 


factory. Ask your Johnson dealer for a 
demonstration ! 


JOHNSON MOTORS 
500 Pershing Road, Waukegan, Illinois 
Johnson Motors of Canada, Peterboro, Can, 


WRITE for your copy 
of the new Sea- 
Horse Handy Chart of 
motor sizes and 
specifications ! 








JOHNSON 


Seahorse OUTBOARD MOTORS 
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~ wow! MY STOMACH™ 
FEELS LIKE IT'S ON 
FIRE FROM ACID 
INDIGESTION. 





HERE, CHEW A 
COUPLE OF TUMS. 
THEY FIX ME UP 
QUICK WHEN MY 
STOMACH FEELS 






HERE’S AMAZING RELIE 
FROM ACID INDIGESTION 


ES—TUMS, a _ remarkable discovery 

brings amazing quick relief from indiges- 
tion, heartburn, sour stomach, gas, and con- 
stant burning caused by excess acid. For TUMS 
work on the true basic principle. Act unbeliev- 
ably fast to neutralize excess acid conditions. 
Acid pains are relieved almost at once. TUMS 
contain no laxatives; no harmful drugs. Guar- 
anteed to contain no soda. Over 1" billion TUMS 
already used—proving their amazing benefit. 
Try TUMS today. Only 10c for 12 TUMS at 
all druggists. Most economical relief. Chew like 
candy mints. Get a handy 10c roll today, or the 
three roll economy package with metal con- 
tainer for only 25c. 


TUMS FOR THE TUMMY 
IN ACID INDIGESTION 
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You Can Make Your Own 
Household Chemicals 


(Continued from page 115) 





by dissolving four ounces or so of the 
| chemical in a quart of water. Add an 
| equal amount of a solution of washing 
| soda—not baking soda—of about the 
| Same strength. This will produce a 
| white precipitate of basic magnesium 


Let the precipitate settle to the bot- 
tom of the vessel; a gallon jug with its 
top cut off is handy for this purpose. 
Siphon off the clear liquid above the 
precipitate, add fresh water, and stir. 
Let the precipitate settle once more, 
and again siphon off the clear liquid. 
This washing operation, known as de- 
cantation, should be repeated five or six 
times. The white sludge of basic mag- 
nesium carbonate can then be dried. It 
should be sifted or bolted through cloth, 
to remove lumpy matter, before it is 
mixed with the other tooth-powder in- 
gredients. 


USEFUL automatic siphon, for op- 
erations like the one just de- 
scribed, can be constructed from odds 
and ends to be found in your laboratory. 
The handy aid makes it unnecessary to 
risk getting a mouthful of any ill-tast- 
ing or possibly poisonous solution that 
you may wish to siphon off. Its body 
consists of a glass tube three or four 





A brand new Evinrude ._, 
amazingly light, handy and 
powerful. Weighs only 16 
Ibs., and cruises 3 hours 









































famed Hooded Power 
— Evinrude Co-Pilot 
— Underwater Silenc- 
ing. Starts instant/y! 
— spins into action 
with a flick of the 
starting cord. Costs 
less than 3¢ an hour to 
operate. Send for catalog! 


ELTO PAL only $37.50 
Elto PAL (built by Evin 
rude) weighs only 14 
pounds, and drives boats 
at twice the speed of 
oars. Elto ACE, $47.50 

- the husky Handi 
twin, only $67.50. Each 
an outstanding value! 
Address EVINRUDE 
MOTORS, 5485 N. 
27th St. Milwaukee 


Prices F. O. B. Factory 
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POAT and MOTOR 

SELECTOMy 
at! 





FREE 
Catalogs! 
Write for 

1938 Evinrude}\\ 
and Elto cata- \‘ 
logs ... Boat \ 
Directory and \ 
Boat-and-Mo- 


tor Selector. 











Be a camera expert. You can 
make prize winning pictures. 
Do your own finishing and en- 
Jarging. Send for this big free ween 
talog of . ! No. 1037 
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LIKE THAT. carbonate, suitable for use in the tooth- | pedis em eh WP cee 2 - 
| powder formula. | features including Fi 





Make Money in Spare Time 


entative of Popular Science Monthly. Taking 
the new low price is easy. And you can 

uke good ney at it. Write for particulars to Popular 
Science Monthly, Circulation anager, 353 Fourth 


BURKE G&G JAMES, Inc. 
223 W. Madison St. « CHICAGO, ILL 





inches long and about an inch in diame- 
ter. A one-hole stopper in each end sup- 
ports a piece of smaller glass tubing, 


Le a repr 
riptions at 











Avenue, New York. 





For Extra Accuracy 


Shoot Xpert ~22’s? 





he! «a 


WW/ ESTERN XPERT Long Rifle .22’s give 
extra accuracy without extra cost! 
Your shots go where you intend them 
to go. Buy XPERT for target marks- 
manship and all-around shooting. The 
.22 Short and .22 Long have compara- 
ble accuracy. CLEAN ammunition! 
Smokeless! Non-Corrosive! Lead lub- 
ricated bullets! Mail the Coupon now! 





I western ¢ artridge Company, 1 
| Dept.F-16,East Alton, Ill. | 
| Send, FREE, the 72-page Western Ammunition | 
| Har ibook _A complete shooting guide. Tells all j 
about all Western cartridges and shot shells. 

l Ps vatinedeeeeendbeaakeasdeswaeedersécadas | 
I Add | 
I Ps cs0dnbdiedtibasenedseceeesesdédbaaabe 

I Post Office.........csecccceees State cocccceses I 
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and these two pieces are arranged with 
their inside ends about an eighth of an 
inch apart, as shown in an accompany- 
ing diagram. Notches around the side 
of the lower cork allow water to enter 
the outer tube. At the upper end, a rub- 
ber tube forms a continuation of the 
glass tubing. 

When this simple little device is low- 
ered into the liquid to be siphoned, the 
fluid rises in the inner tubing. At the 
same time, the fluid flows through the 
notches in the lower cork and into the 
outer tube, forcing out air, which es- 
capes by way of the eighth-inch aper- 
ture between the inner pieces of tubing. 
The air carries some of the incoming 
liquid along with it, pushing little slugs 
or drops of the fluid up the rubber tube. 








The fall of these drops down the outer 
limb of the rubber tube starts the si- 
phon working continuously. 


Sound Effects for Art 
Give New Realism 


Added realism for art is accomplished 
by means of mechanically reproduced 
sound effects, in an exhibition at At- 
lanta, Ga., where a famous battle paint- 
ing is accompanied by the sounds of 
distant gun fire and cannonading. Other 
applications proposed are talking fami- 
ly portraits, marine scenes with the 
roar of breaking waves, and storm 
scenes with thunder and the sound of 
wind and rain. 
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The History 


OF THE WORLD... 


is told in stamps. Every land, ev- 
ery age have contributed some- 
thing of interest in the world's 
events. These stories can be found 
in the thousands of different post- 
age-stamps used by different peo- 
ples. One of the most fascinating 
—as well as educational—hobbies, 
stamp-collecting has become more 
popular with the years .. . For 
dealers who are specialists in rare 
stamps ... turn to 


PAGE 19. 














SUPER-TOOL O 








The new WHIZ 

ELECTRIC TOOListhe 
handiest, most useful power 
tool ever made. Not a delicate 
instrument but a real rugged 


GRINDS 
tool, equally effective for both 


SANDS | power Sue ronan wor Drills 
through 4 inch iron plate in 42 
SAWS | aaeeell i 


S or engraves Yrwate $ 
designs on jewelry. andles 
POLISHES } any material Metals-Woods- 
Alloys - Plastics - Glass - Steel - 
SHARPENS }j etc. Saves time. Eliminates 
tedious labor. Plug into any 
socket AC or DC, 110 volts. | 
Chuck \’’ capacity. Ball bearing thrust. Powerful, triple-geare: 
**Worth its weight in gold,’’ to a mechanic or handy man. STA 
MODEL with Normal Speed (uses 50 different accessories, insta 
terchangeable). Special Introductory Price for a limited time, © 
Accessory outfit (Value $2) includes set of drills 
1’ grinder, sanding discs, cutting wheels, mounte athe 
polishing wheel, carving bur, etc. FREE with es if 
ordered NOW. We pay postage on ali shipments. Wil! send ¢ iL 
desired. 10 DAY TRIAL—MONEY BACK GUARANTEE. 
Special ‘*2-SPEED’’ MODEL combines Normal Speed & 
High Speed in one outfit (uses 200 accessories) only 35.9 
complete, with same accessory outfit (value $2) FREE York 
PARAMOUNT PROD. CO., Dept. 6-C, 48 W. 48th St., New 
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OIL.» “HOLIDAY 


Millions of users know Graphite | 
in dry form is longer-lasting and 
far superior to oil or grease for 
thousands of miscellaneous lu- 
bricating applications. Heat, cold, 
= water, oil, other solvents, pres- 
sures, and speeds cannot destroy 
4 or displace it. Never hardens, 
% gums, drips, smells, or fails... 
In other applications, Graphite 
added to oil or grease makes the 
truly super-lubricant. A “shot” 
of Graphite makes everything 
work, run, or operate noiseless- 
ly; drives and keeps out power- 
wasting friction. Keep a “Gun” 
near you for daily use in your 
* home, car, work or play. 


yor ap, POBBER MODEL 
MODEL SOY REFILLABL 13 


Lasting, durable con- 
struction—for shop, 
bench and all servicing 

empty—contains often preferred by 
uons— individual mechanics. 8 refills 
ted on directions- | cost only 50c. Full di 
card rections On wrapper 

. 

JUST SQUEEZE! 

Users, dealers, jobbers: write Dept. C-G 27 


JOSEPH DIXON CRUCIBLE CO., JERSEY CITY, N. J. 


e. DIXON’S GRAPH-AIR GUNS 
% AND MICROFYNE GRAPHITE 


PATENTED U. S. AND FOREIGN COUNTRIES 


| Carry Extra Person 
or 250-Lb.Load! 


Real sensation! New 2-passen- 
er or family roadster! FF 
or trips, picnics—onl r 

mile to operate— com ortathe ! 

Used also for deliveries— 

creasing store delivery busi- 


BEST FOR 
LOCKS AND 
FIREARMS 















ness 5 to 8 times—reducing cost 
almosthalf! Heavy steel trunk, 
removable cover, lock. SideKar 
unit onoroffinfivemin. Power- 
full‘sor2H.P. cage, 2-Speed 

ssi to 1 ratio, in 


lu 
Tires. Windshield available. 
Other Models 
WRITE %:: foe photos, full de- 
the v ery Low 
Price. ome today! 


Cushman Motor 


Works 
Dept. U-6, Lincoln, Nebr. 


INDUSTRIAL WELDER On 
ORKS Off 110-Volt Light fot Onl 


Socket. This marvelous 
Dynamic Power Welde edoes the 


wor nuch higher pri types. it te ETAIL . 
cone able. WELD Cylinder Block rR 4 


ders, Tanks, Farm Machinery, 
»ider and braze on the lightest 





Works on iron, steel, tin, brass. cop- tq 
lother metals. Men without previous “A iY 
make as much as $5.00 ona one ‘ 
r jo a Gointa busine s8—Open a Welding N 
GEN ake big profits selling to ga- 
te ries p ganitors ae and Ae WELDE! sho} LEER NY ‘ot 
CHICAGO, ILLINOIS — 





ae 
2226- EP SILVERTON ROAD. 


Fam Wood-working $$ 





MLL SY Vs Se 


Learn how you can build up a 
profitable spare or full-time busi- 
ness in your own home. This new 
book ‘“‘How to Make Money in 
Woodworking” is crammed with 
practical tested ideas, plans, and 
suggestions. Tells you exactly 
what to make, how to make it 














and how to sell it. Describes 
plans that have worked for 
others. Woodworking, the new 


way, is light, pleasant and 
profitable. Send only 10c¢ and 
complete book will be mailed 
postpaid. Satisfaction guar- 
anteed or money refunded. 


Write to Dept. B638. 


Ds ta Mia Co. ooe.viEnna Ave. | 








MICROMETERS 


SPECIAL 811.95 


Six piece set, in velvet lined leather 
case. Precision machined in one 
thousandths, up to 4” outside and 
3%” inside measurements. Easy 
to read, adjust and accurate— 
complete satisfaction 





Buy now at bargain price. 
Shipped prepaid on receipt of re- 
mittance. On C.O.D. shipments, send 
deposit of $2.00, 
84. ZARSTON SALES CO., Dept. 206 
3! W. Harrison St. Chicago, Ulinois 
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Odd Musical Instruments 


(Continued from page 27) 


curious fiddle which had the shape of a 
wide mandolin. 

Only by testing wood can Ferris de- 
termine whether it is suitable for his 
work. Once he cut down two spruce 
trees that grew close together and 
looked exactly alike. Even when he had 
the trunks sawed up into boards, he 
could not detect the slightest difference 
in them. Yet, when he thumped the 
wood of one tree, it gave off a clear, 
bell-like tone; when he thumped that of 
the other, it responded only with a dull, 
leaden sound. In some mysterious way, 
the tone is a characteristic of the wood. 


NOTHER outstanding instrument in 
his collection was made from a 
discarded cedar stump. Once he bought 
a large sassafras tree, an oak, and a 
beech, all for five dollars. Out of this 
raw material he fashioned several of 
his instruments. The most he ever paid 
for a single tree was twenty-five dol- 
lars. A willow which he bought for this 
sum possessed unusual tone quality. 
As often as not, he shapes his novel 
additions to the orchestra from green, 
unseasoned wood. He says he can no- 
tice no difference in the tone of the in- 
strument before and after the wood has 
completely dried out. Only rarely does 
he buy seasoned boards. 

To build his giant fiddle, however, he 
had to get the wood for the body froma 
Newark, N. J., lumber yard. It came in 
the form of a left-over end from an im- 
mense plank of airplane spruce which 
had been shipped from Oregon. Sassa- 
fras was used for the neck of the four- 
teen-foot instrument. The total cost of 
the biggest harp and the biggest fiddle 
together ran to only a little more than 
fifty dollars. 

A few weeks ago, the booming tones 
of the big bass viol were heard from 
coast to coast when the Ferris musi- 
cians performed on a nation-wide radio 
program. Inquiries relative to concerts 
by his unique orchestra have reached 
Ferris from as far away as Ohio. The 
owner of a cabaret recently offered 
him twenty-five dollars a day for a per- 
sonal appearance with the world’s 
largest fiddle. Devoutly religious, he 
turns down most of the offers, as he 
will permit nothing but sacred music 
to be played on his instruments. 


NE of the oddest of all his odd crea- 

tions is what he calls his “‘suitcase 
viol.” It is a large fiddle with a stout, 
rectangular body which can be opened 
up in the manner of a suitcase. Ferris 
can store the neck of the viol as well 
as three or four small violins inside of 
it. Snapped shut and inclosed in a can- 
vas cover, the instrument body forms a 
case which can be carried as luggage. 
Before he started construction of this 
double-purpose instrument, he measured 
the space between the seats of railway 
coaches. The suitcase viol is just the 
right size to slip into this space so it 
can be taken on railway journeys made 
by the orchestra. 
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EVERYTHING IN RADIO 


AT LOWESLZ. PRICES 







Write today for ALLIED’s 
big 164 page Spring Cata- 
loz—packed with every- 
thing in Radio—at sensa- 
tionally low prices! 56 
new, supervalue KNIGHT 
Radios, including Push- 
Button Tuning Models, 
latest Auto, Farm Radios, 
Phono-Radios sets for 
AC, AC-DC, 6 volt, 2 volt, 
and 32 volt ‘operation— 
at unequalled low prices! 
Latest Set-Builder’s Kits, 
Newest Amateur Gear, 
Sound Systems, Test Equipment: over 12,000 parts, 
books, tools, etc. Your every Radio need in one com- 
plete book——fast, dependable service, lowest prices 
Send coupon now for Free new Catalog. 


FREE! BUILDER’S PARTS LISTS 
We supply Free Parts Lists of 
matched kits for building any cir- 
cuit described in this or any other 
magazine. Just specify where seen. 


always. 












Allied Radio Corporation : 
833 Jackson Bivd., Dept. 7-F-8 
Chicago 


i 0 Send your new 
FREE 


Address...... 


CAN YOU BEAT 
THESE POWER COSTS? 


Spring-and-Summer Catalog— # 





ti i 
Save up to $293.80 per month on 
power costs with a KRW FORD V8 UNIT 


50 HP. Gites ttuy'a s0e per 1000 ev, 946.80 


per month 
with KRW VB Unit using gas- 

50H. P.ceaw ni te 9 145.60 .2en 
Above figures show primar fuel costs 
(ruben oil not inpluded’ for operat- 
ing a RW- V8 Unit to develop 50 H. P 
for 10 ah per day—26 days per month. 
mpare this with electricity @ 3c per 
i which amounts to $340.60 per 
month. You can pay for a KRW Unit in 
a few short weeks out of actual savings! 
KRW-V8 Units are daily saving money 
for operators of air a and re- 
frigeration equipment, mills, factories, 
shops, welders, compressors, pumps, well- 


drilling outfits, contractors’ equipment, 
etc., etc. 
For complete information, prices and 


data write us. You can buy through your 
local Ford Dealer and benefit by local 
service and low-cost Ford engine re- 
placement feature. 


K.R. WILSONotockst., BUFFALO, N.Y. 


BUILDERS OF SHOP EQUIPMENT FOR FORD DEALERS SINCE 1916 
West Coast: 722 Mateo St.,Los Angeles. Export Office: 90 West St., New York 
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Wall Around Hell Blocks World's Biggest Fire 


the coal vein, which varies in thickness 
from four to twelve feet and is nearly 
a mile wide at that point. Whenever 
possible, the old mine tunnels have been 
used, to simplify the work and keep 
down expense. These tunnels were, for 
the most part, filled with loose rock, 
earth, and fire clay that had been 
washed in. All this was removed. 
Elaborate timber bracing, which is one 
of the most costly items of the project, 
was installed. Rails were laid to carry 
coal cars used in removing debris and 
in hauling the coal that was taken out 
in extending new sections of the tun- 
nel. From the old mine tunnels, side 
tunnels had been bored. These have 
been walled with stone and clay. Elec- 
tric pumps carry off the water that 
seeps in. 


S YOU slosh along through the tun- 
A nel in your rubber boots, some- 
times crouched low to clear the cross 
timbers where they are only four feet 
from the floor, you become aware of a 
change in temperature. When you first 
enter the tunnel, the air is icy cold, 
and you shiver. The exertion of walk- 
ing in a strange environment and in 
unfamiliar boots soon overcomes that. 
But after a while. you pass through a 
canvas-curtained opening into a sec- 
tion of tunnel where the temperature 
seems very high. Your guide explains 
that the increase in temperature is 
caused by buruing coal a scant 200 
feet from the tunnel. A thermometer 
indicates that the temperature is in 
the fifties, but the humidity makes it 
seem much higher. 

After the tunnel is completed, the 
next step in construction of the barrier 
is to fill it with earth. This will be a 
dangerous job, because all the bracing 
and every other piece of wood or other 
combustible material has to be taken 
out. A single stick of wood left acci- 
dentally might carry the fire across 
the barrier, and thus destroy the value 
of the project. 


O FIi.L the tunnel, earth is flushed 
into it through vertical pipes driven 
down from the surface at 100-foot inter- 


vals throughout its length. While the 
water flows off through cracks in 
wooden bulkheads, the earth is de- 
posited to form a solid plug across the 
face of the coal vein. 

Filling the barrier will not end the 
fire-stopping work. The earthen plug 
will be inspected regularly, and watched 
for signs of failure. To make this pos- 
sible, a parallel tunnel, which is in 
part an old mine entry, will be kept 
open. At intervals, connecting tunnels 
will permit the barrier to be reached. 
The main tunnel is protected by a 
right-of-way extending for 100 feet on 
each side. No coal may be mined in- 
side this distance. 

The project at New Straitsville is 
not wholly an experiment, for a similar 
barrier, erected to stop a mine fire near 
Pittsburgh, Pa., proved entirely suc- 
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cessful. The barrier design was worked 
out by the U.S. Bureau of Mines, which 
is supervising the work, and which 
also is safeguarding the lives of work- 
men with all the known safety and 
first-aid devices. 

The underground fire has produced 
a great many odd happenings. A wom- 
an living in a house near the spot 
where the Plummer Hill barrier now 
stands went into her cellar one day to 
get something. She struck a match to 
make a light, but it went out. She 
tried another, and it refused to burn. 
Later she found it impossible to keep 
a fire burning in her stove, or her oil 
lamp going. She was advised to move 
out at once, because her house was 
being filled with gases from the under- 
ground fire, which drove out the oxy- 
gen. Other residents nearby have been 
driven from their homes by gases time 
and again, but insist on remaining as 
long as possible. 


NE man had a well into which he 
© used to lower buckets of snow, to 
be melted for drinking water. A woman 
used the water from her well for doing 
her washing, without further heating. 
Cisterns and wells have been destroyed 
by their bottoms dropping out, or by 
cracking in the heat. One farmer was 
able to dig roasted potatoes from his 
patch. Plants grow in winter and blos- 
som out of season, in ground kept warm 
by the fire. Farm animals have lost 
their lives by falling into fiery pits. 

The fire-fighting project at New 
Straitsville is considered the most 
dangerous mine job in the country. 





SECRET CODE 
MESSAGES 


Did you try your hand at de- 
ciphering the code messages on 
page 33? Here are the correct so- 
lutions, with explanations of the 
systems by which the various mes- 
sages were put into cipher: 


1. Battleship Iowa sails tonight. 
(Each word is spelled backward.) 

2. An air attack will begin on Fri- 
day noon. (The next letter of the al- 
phabet is substituted for each letter 
of the original text.) 

3. A naval raid is planned for 
Tuesday morning. (Read up each 
column, starting from the lower left- 
hand corner.) 

4. Boat from Portland is sailing 
to Rio de Janeiro. (Key is May 1938 
issue of PopuLar Science MONTHLY. 
First three digits of each number in- 
dicate page, fourth digit indicates 
column, fifth and sixth digits indi- 
cate lines from top, and seventh 
digit indicates word in line.) 

5. Try to tie power line to tree. 
(Top row of typewriter keys re- 
versed: P for Q, and so on.) 











Yet, because of high safety standards, 
no life has been lost to date, and but 
few injuries reported. Mine-rescue in- 
struction is given constantly, and spe- 
cial rescue squads stand in readiness 
for emergencies. 


REAT caution is necessary be- 
cause of the nature of the work. 
In utilizing tunnels of abandoned mines, 
many risks are encountered. Water, 
seeping into the old workings, had been 
dammed up by cave-ins to form large 
accumulations that had to be drained 
or pumped out before the work couid 
proceed. In removing these under- 
ground lakes, care had to be taken to 
prevent a flood of water rushing into 
other parts of the project where men 
were working. Among the poisonous 
or otherwise dangerous gases encoun- 
tered are fire damp (marsh gas), white 
damp (carbon monoxide), “stink 
damp” (hydrogen sulphide), and black 
damp (carbon dioxide). Huge fans, 
with capacities of 55,000 cubic feet of 
air a minute, force fresh air through 
the tunnels to remove such gases. 

Since 1884, when the fires started, 
numerous efforts have been made to 
halt the underground inferno. Several 
of the mining companies went broke 
fighting it. A creek was diverted into 
a mine in the hope that the water 
would put out the fire, but this proved 
a boomerang. When the water struck 
the hot coal, it flashed into steam. The 
resulting pressure opened cracks that 
produced added draft and made the 
fire worse than before. 

These and other failures endangered 
all the coal deposits in the vicinity of 
New Straitsville. Unless something 
could be done to halt the blaze, it be- 
came evident, all unmined coal over an 
area of hundreds of square miles might 
be consumed. 

But it now looks as though the 
underground inferno has at last met 
its master. The first barrier seems to 
be holding perfectly, and there is rea- 
son to believe that the others will 
prove equally successful. 


HE objective of the present work is 

not to put the fire out, but only to 
build fences against it, and confine it 
to the twenty-four square miles where 
it is now raging, until it burns itself 
out. This may take a few years, may- 
be a century. And until the last spark 
has died, it cannot be said that the fire 
barriers are no longer needed. Much 
valuable coal still remains in the fire 
area. Some of this will be removed. 
Likewise, there are valuable deposits of 
petroleum, clay, and other natural re- 
sources in the region. So it may prove 
worth while to attempt to smother out 
the fire rather than let it burn itself out, 
after the barrier project has been com- 
pleted. Even if none of the coal with- 
in the bottled-up area could be saved, 
the barriers still would be a success, 
for they protect untold millions of tons 
of coal on the outside. 
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